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- I -
INTRODUCTION 
1.0 Purpose of the S!udy: 
Since World War II enlightened management 
all over the world has seen clerical costs rise about 
four times as fast as direct production costs. Manage-
ment has increasingly concerned itself with methods to 
reduce these costs. In many cases it has had to be 
content with holding the clerical .costs to the same 
percent of unit sale. In many more it has lost the 
line to steadily rising clerical costs. This is not 
to say coats have not risen in other areas, but it is 
to aay that clerical costs have taken an increasingly 
disproportionate share of the sales dollar. Today's 
competition spells failure for the business that can-
not hold the line or reduce costs. Profits result 
from successful cost control and not just the produc-
tion of goods. The rapid growth and vast expansion 
of industry coupled with stiff competition have placed 
an unprecedented strain upon the powers of man. 
Doctor Malcom c. Rorty,_writing in the Harvard 
Business Review, expressed this as follows:-
"It is a basic principle of business 
economies that the efficient size of 
an enterprise is determined by the 
1. 
point of balance between the increasing 
efficiency of processes and methods and 
the decreasing efficiency of the human 
element with the growth in magnitude."1 • 
2. 
The search for efficient and accurate machines 
to perform routine work can be traced back three centuries 
ago when a brilliant Prench mathematician, Blaise Pascal, 
attempted to find an escape from the drudgery of adding 
columns of figures. His ingenuity and determination 
produced the world's first mechanical calculator. His 
simple device was.improved on by Leibnitz in 1671. 
From this, a variety of machines began appearing in 
the market. In the nineteenth century, a number of 
commercial models were introduced: Burkhardt in Germany, 
Adhner in Sweden, and Burroughs in America. These 
machines were very limited in scope and were restricted 
by the speed of the operator. It was not until more 
recent years that calculating machines have been 
endowed with memories and are now known as computers. 
The research and design of early computers were dedi-
cated to solving scientifio and engineering problems, 
particularly repetitive equations. Prior to these ,, 
specially designed computers, a series of complex 
equations took hundreds of man-hours to solve. The 
military waa quick to recognize the potential of 
1
·Malcom o. Rorty, "The Statistical Control of 
Business Activities", Harvard Business Review, 
vol. 32, No. 2, January l954, pp.l54=166. 
' . 
computers. The first electronic digital computer 
completed in 1946 was designed to solve certain types 
of ballistic problems, and the machines that followed 
in the next few years were also designed for mathema-
tical and engineering applications. 2 • 
3. 
Around 1949, however, the designers of these 
computers began to see how they might be used in the 
business world to perform clerical operations. By 
1953, electronic data processing for business and 
industry became a reality, with the first few installa-
tions operating. The year 1954 saw the rapid growth 
of interest among businessmen in the new machines. 
Although few were anxious to pioneer in the use of 
these machines, many nevertheless saw their potential 
benefits and decided to become informed on the subject. 
And there were enough pioneers--men who decided to 
take a chance and order some equipment--to consume 
the complete output from at least one leading manu-
facturer for several years. 
The applications of data processing and 
computers to businea• has brought fresh answers to 
old problems. Most important, however, is the !act 
that management has at its disposal a new tool to 
aid it in reaching better and faster solutions. 
The availability of the tool does not in 
any way guarantee its successful use. To utilize 
~.R.G.Canning, Electronic Data Processing for Busi-
ness ~ Industry, i.~ohn Wiley & Sons~c. !9'50, p.3Q. 
the advantages management must first learn what are 
the computer's capabilities and fallibilities. 
Management must know what its own problems are, and 
learn to relate them to the costs and consequent s 
savings of computers. The installation of data 
processing equipment and computer requires not only 
detailed planning and preparation, but also the 
additional consideration of financing. Management 
must carefully plan the application and how it will 
affect the present method of operation. In addition 
management must find answers to the following: What 
are the desired goikls? How well will the application 
fit in the total picture? What human considerations 
must be made? This paper will attempt to develop 
answer to these and other important questions. 
Moreover, it is the intention of the writer 
to explore the applications of data processing equip-
menta and also small or medium size computers to big 
business in Thailand. The writer has a firm belief 
that in a very near future, data processing will 
provide business in Thailand with the means for 
bringing about a fundamental change in the nature 
of management. This assumption took shape after an 
interview with Mr. E.F. Ormsby, Manager Applied 
Science, and Mr. Guenther W. Simons, Manager of 
Unit Record Systems of I.B.M. World Trade Corporation 
4. 
in New York on December a9, 1960. These two persons 
were in charge of I.B.M. trade in Thailand territory, 
and both of them have made several trips to Thailand 
during the past few years, and are well informed on 
business conditions of that country. When asked for 
his opinions on this area of business in Thailand, 
Mr. Ormsby made the following statement: 
"Electronic data processing is a 
new field of business in Thailand; 
although Thai people have been 
acquainted with punched card systems 
or data processing for quite some 
time after World War II, they never 
had a chance to know what a computer 
is until the Thai Cement Company 
installed an IBM 650 Computer in 
1957. However~ up to now (1961) 
the I.B.M. Company has already 
rented or sold and installed seven 
electronic computers to both govern-
ment and other big business firms 
such as an insur~ce company, bank, 
and oil company. • 
The possibilities of data processing 
in Thailand are expanding more and 
more. But no one knows how long it will 
take industrialists and businessmen 
in Thailand to be Well informed and 
appreciated the extensive use of 
electronic data processing. Th.ere 
is great need for education on this 
subject. 
3.Year of 
Acquisition 
l957 
1958 
1958 
Name of Customer 
Thai Cement Oo., Ltd. 
Dept. of Revenue 
Dept. of Statistics & 
Types of 
EquiPment 
IBM-650 
IBM-650 
1959 
1959 
1959 
Census IBM-650, IBM-604 
Oriental Ins. Co. and 
others (pool) IBM-604 
Bank of Thailand IBM-650 
State Railway of Thailand IBM-604 
At the present time, IBI must furnish 
all technicians and specialists to 
all its customers in Thailand. In 
fact, I.B.M. is the sole manufacturer 
and outlet for all data processing 
equipment in Thailand. In 1962, 
Remington Ram will probably add its 
data processing system to tis present 
line now handled by its dealer in 
:Bangkok." 
With the above facts in mind, the writer 
will attempt to answer in a general way concerning 
each machine in the data processing system (including 
a computer) the following questions: What is it? 
how does it function? What can it do? In a sense, 
this paper will explore the top-most question in 
6. 
the mind of management: "Oan my company make money with 
the system?" with the exp .. tation that an informed 
answer can be obtained. 
2.0 Scope of the Thesis: 
This thesis is concerned with the new concept 
ot automation in office preoedures and its application 
to small business and industries (comparable to the 
big business in Thailand.) To better evaluate this 
new concept and its applications, there will be in 
four major sections. The first will be an analysis 
of the concept of data processing in terms of otficj 
applications. The punched card system will be discussed 
as to the features and usefulness of each equipment 
available in the market with the emphasis upon manual 
data processing system. Since the Enternational 
Business Machines Corporation is the only outlet 
and supplier of all data processing equipments in 
Thailand, the writer concentrated the investigation 
on IBM machines. 
The second section of this report goes 
further into the details of medium-sized computer 
and electronic data processing system. It is the 
belief of this writer that computers play an important 
, 
role in most data processing srstems. Since some 
computers have already been installed in Thailand, 
there is a good prospect for the use of electronic 
data processing. A portion of this section will 
discuss the application to a business. 
The third section will deal with the 
implications of data processing in management. As 
mentioned earlier, management is not interested in 
any new machine unless it can make money with it. 
Even thaa, management .still has to weigh the benefits 
to be derived from tbe~uipment used against the 
liabilities of this application. Therefore, in 
this section, the various problems faced by management 
in the feasibility study, installation of a computer 
and data processing equipment, and the impact on 
management will be discussed. 
The fourth section is a case stud7 of the 
procedures which led to the acquisition of an elec-
tornic computer at the Gillette Safet7 Razor OompanJ 
in Boston. B7 evaluating the procedures of this 
compan7, we shall be concerned ma1n17 with the basic 
reasons behind their decision to install the data 
processing equipment with the hope that valuable 
information will be obtained on the patterns of 
acquiring the computer for the firms of similar or 
comparable nature. 
8. 
The fifth and last section is the general 
description of the characteristics of data processing 
1n Thailand. The actual and proposed procedures of 
data processing applications in the ma3or areas of 
business are presented. These areas include banking, 
insurance, and other business in general~·both 
manu!actuting and non-manufacturing trades. Toward 
the end of the section, the writer discusses the suit-
abilit7 of applications of data processing to business 
in Thailand and its fUture prospect. 
3.0 Major Conclusions: 
The purpose of this section is to present the 
major summar7 points and conclusions in abbreviated 
form. All of the statements made in this section are 
discussed and elaborated in detail in the body of 
the paper. 
9. 
1) Punched card or electronic procedures can 
be designed to handle all the data processing functions 
of office procedures. 
2) Potential adv ... ages of applying automatic 
processing methods in the small business are greater 
speed of processing, ttae savings, lower system cost, 
and increased accuracy. 
3) The term "saall business'' as used 
throughout this paper assuaes the size of the concerns 
that engage 500 to 1,000 employees, or paper work 
volume comparable to a coapan7 of that size. 
4) Based on the above conclusion, small 
business in the United States is comparable to the 
big business and industr7 of Thailand. Since according 
to the definition of "large business" by Central 
Statistical Office any firm or business organization 
that has mora than 800 employees is characterized as 
a large business. 
5) It is often hard to compare the costs of 
a manual system with those of a proposed or actual 
automatic installation. This is because the latter 
is often designed to do more things than the manual 
method. 
6) Because the automatic system provides 
more information than the manual method it is often 
more expensive. 
71 The main disadvantage of automatic 
systems is their inability to handle exceptions. 
There is also some evidence that such systems require 
more ttme for creating and maintaining records. 
Therefore, unless basic records are going to be 
processed in a variety of ways it is probably 
cheaper to have written records and use manual data 
processing. 
10. 
8) The advantages of electronic computers 
over punched card calculators or manual data processing 
stem from the computer's greater processing speed and 
its ability to handle more complicated programs. 
9) Wherever possible, manageaent of smaller 
firms may obtain the advantage of punched card or even 
electronic system by using the centralized bureaus 
which own and operate such equipments and sell time 
on an hourly basis. 
10) In the future, the increasing application 
of quanti.tative methods of management and the lowering 
relative cost of data processing and electronic computer 
equipaents will make it mora profitable for the business 
in general to adopt electronic methods of office 
procedures. 
* * * * * 
11. 
- II -
DATA PROCESSING SYSTEM 
1.0 What is "Data Procesa1g?" 
This thesis proposes to discuss the applica-
tion of a major tool for management control systems--
Data Processing. Like a pencil or pen, it is only a 
tool, but it is a tool with a wide raage of potential 
usefulness in business organization. Howe•er, the What, 
Why and How of using Data Processing System are not as 
obvious as they are in the oase of wrenches, hammers, 
screw drivers, and other staple tools. 
One data processing enthusiast describes 
punched card_processing as follows:-
"Using individual record-keeping 
facts which are punched into 
paper cards, the equipment 
mechanically, electrically, or 
electronically combines and 
organizes facts to prepare 
various types of reoords, 1 reports, and documents." • 
In a more general meaning, "Data Processing" 
may be defined as the paper work of flow of intor.mation 
necessary to manufacture and distribute goods and 
services. This flow of infor.mation includes not only 
1
·Burton Dean Friedman, Punched Oard Primer, Bev 
York, American Book-Stratfo~ress, Inc., 
1955, p.2. 
12. 
what we normally consi4er in the functions of accounting, 
but all the clerical functions that are necessary in the 
other facets of business, such as sales, inventory 
control, production scheduling, and so forth. The 
operations which the data processing machines can 
perform include many clerical functions, as well as 
arithmetical processes. Once the initial data have 
been recorded as holes in the cards, the machines 
can sense these holes electrically and automatically 
perform a wide variety of operations such as rearranging 
the cards into any required sequence, transferring data 
from one card to another, printing the information on 
the cards or on a sheet of paper, consulting tables 
of tabular data, and performing the arithmetical 
operations of addition, subtraction, multiplication, 
and division. 
2.0 Equipment used in the fp!ched Oard System: 
There is a wide variety of standard punched 
card machinery on the market. A single machine can 
perform only a ltmited number of operations; therefore 
it is usually necessary to have several different 
types of machines in order to handle a complete 
clerical routine. A machine is usually designed to 
13. 
perform a single operation or a group of closely related 
operations most efficiently. However, the abilities of 
particular models overlpp to some degree and it is 
possible to perform the same routine using a variety 
of different combinations. Many installations must 
be set up to handle several different types of clerical 
functions. These systems are usually designed to 
handle the most frequent routine most efficiently 
while still retaining the ability to perform the other 
necessary tasks. 
2.1 Punched Oard 
It is true that information or data to be 
processed by the machines in the system can be recorded 
into any of the following inputs: perforated paper 
t~pa, magnetic tape, or punched card. But it is 
generally agreed that the latter is the least expensive 
of all, and thus the most suitable type of input for 
data processing in small business concerns. Therefore, 
only the punched card will be discussed hare, while 
the other types of input are to be discussed in the 
next chapter. 
The punched card is the basic instrument 
which motivates the entire data processing process. 
All relevant information is transcribed from the source 
14. 
records into the cards designed for the purpose in the 
form of punched holes in predetermined positions in the 
card. Thus a permanent unit record of a transaction or 
situation is created. This a record which may be sorted 
and resorted on innumerable occasions for the preparation 
of whatever analyses and reports so desired. 
The principal difference between I.B.M.and 
Remington Rand equipment is that the latter uses a 
mechanized reading technique while the former relies 
on an electrical contact system.2 • 
Each card has a set number of vertical columns. 
(IBM card has 80 columns, Remington Rand card has 90 
columns,) and each vertical column is divided into a 
given number of positions in which holes may be punched. 
The design of the cards varies according to 
the t7pe of business transactions and types of machines. 
For instance, a Transcript Card is one which is designed 
tor the recording of punched information only. (Exhibit 1) 
A Dual Card makes available special blocks for hand 
written information, in addition to the fields 3• for 
punched data (Exhibit 2). A Marked Sensed Card is one 
kind of dual card which proTi4es areas for the pencil 
marks from which holes are punched automatically in 
the aaae card. (Exhibit J). 
2
•rBM Punched Card Data Processing Equipment, Hew 
---York, International BUainess Machines Oorp., 
Porm 224-6275-0, 1956, pp. 7-8. · 
3
·rield is a group of columns used for the recording 
of each specific data. 
The punched card is probabl7 the moat 
preferable type of input-output devices for the 
tabulating or data processing srstea used b7 both 
small and medium sized business concerns. This is 
because the punched card is the least expensive 
device. Moreover, it ·is relativelr a simple practice 
for punched cards to add or delete information once 
it is in the common language form, b7 aiapl7 pulhng 
cards and either delete thea or put new information 
on another card. Most important of all, the punched 
card has been proven to be legal and auditable. 
Therefore, it is generall7 used b7 the firms that 
do not consider the speed of input and output devices 
is of their priaar7 concern. 
Below a description is given of some of 
the available punched card equipment. The listing is 
b7 no means complete and covers the more basic trpes 
witch will be referred to later in this thesis. 
Month17 rental figures are also given to indicate 
the costs involved.5• Man7 machines have optional 
features and variable capabilities and the information 
below is illustrative rather than definitive. The 
technicalities of the machinerr are emphasized onl7 
5
•Theae figures are given b7 Mr. Llo7d C. Peterson, 
Boston Universit7 Tabulating Department Head. 
15. 
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enough to show what results may be obtained from them. 
Although all punched card machinery can ~ow be purchased, 
rental is the much more predominant method of obtaining 
the equipment. The descriptions and prices are based 
on IBM equipment. 
2.2 Kez Punches - (t33.00 - t6o.so) 
The IBM 024 Oard Punch is the most diversi-
fied machine in the market. Although it is used for 
punching the holes in the cards the same way as we 
use many other machines to perfora this function, 
this machine can record both alphabetical and numerical 
information and is equipped with a combination keyboard 
designed for high speed operation. Also available is 
a more expensive model, IBM 026 which prints along 
the top edge of the card the same characters that are 
punched in its columns. The card punches are one of 
the most important equipments in the Data Processing 
System. From these machines originate the data in 
common language understandable by all machines in the 
system. 
2.3 Verifier (t38.so - t6o.oo) 
After the perforations are made by means of 
a Card Punch, the punched cards themselves will affect 
the mechanism of the data processing machines in the 
subsequent sorting, tabulating, printing, and other 
operations. Therefore, the recorded information 
must be accurate in every detail in the first instance. 
To ensure this, each card is verified, or check-punched 
from the same original information by a second punch 
operator on an IBM 055 or 056 Card Verifier by means 
of depressing the keys of the verifier while working 
from the source data. A difference causes the machine 
to stop, indicati~ a discrepancy between the two 
operations, and errors in the original punching are 
then discovered and corrected. 6• 
2.4 Sorter (127.00 - $110.00) 
Punched cards are not ordinarily produced 
in the sequence needed for later machine or manual 
processing. When it is required to reproduce from 
them the necessary accounting and statistical records, 
they are first placed in an Automatic Sorter, IBM 080, 
082, 083, or 084; then the operator merely set the 
sorting brush on the column to be sorted, and depress 
the start button. The machine will sense the perfora-
tions in the cards and automatically groups and 
" 
arranges them in any required order. 
17. 
6
·IBM Accountins Machine Function1,N.Y., I.B.M. Corp., 
---Form 22-8228-2, l954, p.7. 
Machines of various styles and speeds are 
made to meet the varying requirements of users of the 
IBM Accounting method. In addition, the IBM Card 
Counting Sorter, Type 075 is designed for the purpose 
of counting the holes punched in any or all positions 
18. 
of a given column of the card, and also the number of 
cards not punched in that column. It will simultaneously 
sort all cards in numerical sequence. For regular 
sorting it is operated in the same manner as other 
sorters.7• 
2.5 Collator (t88.oo-t242.00, $450 for Type 088) 
The Collator (IBM 077, 088)is sometimes 
referred to as a filing machine that arranges cards 
in the order desired for subsequent operations. 
After the cards are arranged, they are either processed 
through another machine, such as an accounting machine 
to prepare a printed report, or they are filed for 
future reference. 
The principal function of the collator is 
to feed and compare two files of punched cards simul-
taneously in order to match them or combine them into 
one file. At the same time, cards in each file that 
7.IBM Sorters, International Business Machines 
---Corp., New York, 1953, Form 222-3177-3, p.5 
do not match those in the other can be separated 
8. 
automatically from the rest of the file. 
2.6 Reproduci!& Punches ($44.00-#176.00) 
19. 
The Reproducing Punches (IBM 513, 514, or 
519) automatically transcribes punching from one card 
to another, thereby limiting clerical transcription 
to the original operation of key punching from source 
records. It is extensively used in industry because 
of its ability to perform a wide variety of operations 
at high speed. 9• 
2.7 Accounting KaOhines (8561.00-8866.00) 
The latest model Accounting Machine 
developed is type IBM 407. This model is a fully 
automatic high speed aachine with considerably greater 
capacity than the standard models (402, 403, or 419). 
After the information punched in the card 
is read into the machine, it will translate those 
information represented by the holes into words and 
ficures, then it will add, subtract, compare, or 
select account to the requirements of the reports, 
and print the results on suitably prepared forms 
8
·IBM Collator, New York, International Business 
---Machines Corp., Form 224-3185-3, 1955, p.5. 
9
·B;D.Friedman, Punched~ Primer, N.Y., American 
Book-Stratford Press, Inc., 1955, p.20. 
20. 
such as statements, invoices, ledger sheets, wages 
books. The production of the results includes the 
automatic segregation of debit and credit items and 
the printing of sub-totals, balances, grand totals, 
and all other necessary information required. 
Combined forms can be used with this machine so that, 
for example, a delivery note, packing instruction, 
and salesman's copy may be prepared simultaneously 
with the sales invoices. 
2.8 Auxiliary Equipment: 
2.8.1 Interpreters ($82.50-$159.50) 
IBM 548, 557 Interpreters have increased 
the use of the IBM card as a 4ocumentary recording 
medium. Through their use, it is possible to print 
descriptive words and numerals directly upon a punched 
card record, by translating the holes in a card into 
printed infor-mation on the same card. The printed 
figures are interpreted along the top edge of the 
card. The facility with which unit records, in the 
form of IBM punched cards, may be made to serve as 
documentary records associated with accounting systems, 
has been demonstrated by their use in production 
planning, payroll, control of materials, billing, 
and other record-keeping routines. For instance, 
when interpreted, summary cards originating during 
a billing operation become an easily-handled entry 
for accounts receivable. Pre-punched records, when 
interpreted, increase the efficiency of the IBM method 
in such applications as billing, payroll, production 
planning, and cost distribution. 
2.8.2 Oardatype ($214.50-1250.00) 
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This unit uses punched cards to operate 
one or more electric typewriters. The IBM 856, 858 
Oardatype unit consists of a card reading unit, a 
control board for typing in variable information, and 
one or more electric typewriters. This unit is designed 
to be used when a considerable amount of the information 
to be typed is repetitive in nature. 
The Oardatype is equipped with a 
program tape which contains the operating cards and 
typing the information. The cards are placed in the 
reading unit for automatic feeding and transcription. 
The auxiliary keyboard allows the operator to insert 
any variable numerical information in the machine at 
a time most convenient to the operator. Xf necessary 
the machine may be set to stop at any given time to 
allow the operator to type in variable information 
on the standard typewriter keyboard. 
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2.8.3 Calculators ($350.00-$2475.00) 
C~lculators can solve problems involving 
additions, subtraction, multiplication, division, and 
any combination of these operatlons. Data for calcu-
lating is entered into the machine on punched cards 
and the results are punched into a group of trailer 
cards.10 • Calculators have storage units which are 
used to transfer data to and from punched cards and to 
hold intermediate results until they are required for 
further calculation. Calculators, like accounting 
machines, are governed by control panels externally 
attached to the machine. 
3.0 Areas of Application: 
3.1 Payroll 
In Companies having a punched card tabulating 
system, an area of use in which it is almost universally 
applied is in the payroll system. The reason for using the 
punched card in this department is not primarily just 
to obtain figures to show how much each employee earned 
that week since the~e are other methods, such as the 
10
·B.J. Friedman, op. cit., p. 22. 
23. 
National Oash Register Accounting Machine Method, which 
will obtain these figures faster and easier. Rather, 
the main reason for its use is its application to 
by-products reports which are necessary for other 
accounting departments, production department, govern-
ment bureaus, and other interested sections. It is 
in this point of view that the punched card system 
is faster and more versatile than any other methods. 
3.2 Stock and Material Oontpol 
Data Processing Equipment has many applica-
tions in connection with the control of inventories 
and may be used with either the periodic or perpetual 
inventory system. The use of data processing machines 
provides, in many cases, a fast and accurate accounting 
procedure by which not only the mere numbers of quanti-
ties are indicated, but also facts such as the buying 
costs, mark-ups, unit costs, and total value of stock 
on hand. In addition, cost accounting can be tied in 
directly with the inventory when punched cards are 
used by allocating the materials to the proper depart-
ment, assembly, finished product, or any other desired 
classification, merely by punching the proper holes 
and leaving the rest up to machines properly set up 
for the purpose. The numerous applications of the 
basic figures provide the key to successful use of 
these machines for inventory purpose. 
3.3 Sales Accounting and Analysis. 
Sales Accounting and Analysis has long 
established itself as an area of use to which the 
punched card system is readily applicable. Because 
ot sensitivity of sales to economic and industrial 
changes and the modification ot policies within an 
organization, complete, accurate and timely reports 
concerning sales are vital for managerial control. 
Needless to say this applies to two top executives 
and their departments--the Comptroller and .the Sales 
Manager. The former is interested in the financial 
portion af3tb:'·reports, and the latter in both the 
accounting portion and the statistics of his depart-
ment's sales activities portion of the reports. In 
tact, the Sales Manager can get answers to all these 
questions: who sold the products? What was sold? 
Who bought the merchandise? How profitable? Where 
sold? 
In this area of application, as a result, 
it is not the daily computation of the sales register 
that makes this system practical and superior to other 
systems. It is rather in the producing of numerous 
and varied reports from the original set of cards 
accurately and quickly with the minimum of duplicated 
effort that this system is highly advantageous for use 
in sales analysis. 
24. 
25. 
3.4. Production Control 
Tabulating machines and Punched Card Systems 
are becoming more common in the fields of production 
control and planning, but as yet their use is not 
fully exploited or understood for this work. Production 
Control means, in the words of one author, "the planning, 
scheduling, dispatching, and expediting of machines, 
materials, and men within the plant."11 • The punched 
card system itself does not do all of these things, 
but the use of this system for record keeping becomes 
apparent. The accomplishments of a punched card 
system for production control include such things 
as reduction in paper-work, by-product reports from 
pre-punched cards, fast transcription of data required 
by the shop, and automatic extensions of quantities by 
use of multiplying punches and tabulators. The diffi-
cult' in using punched cards for this work is found 
in adapting a system to the new concept and in adjusting 
the system so that a minimum number of changes need be 
made in the original cards. 
4.0 Conclusion. 
One of the basic weaknesses of punched card 
equipment is its inability to handle programs which 
require choice. Because of limited storage capacity 
11
·william Voris, Production Control, Illinois, Richard 
D. Irwin, Inc., 1956, p.3. 
the machines are not able to store much data while 
performing other operations. In general, punched 
card equipment can only process from card to card, 
and complex problems must be solved in pieces. For 
these reasons it is very hard to handle exceptions 
within normal machine routines. Another weakness 
of punched card methods is derived from the limited 
card capacity. It is frequently necessary to use 
several cards to record a related set of facts. 
Machine programs become longer and more involved 
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when an entire field of information cannot be contained 
on a single card. Machine breakdown is a distinct 
problem when it occurs. It is the blight of a 
supervia•r's life and it varies with the ability of 
the maintenance man responsible for the machtnes. 
Bottlenecks are caused by machine breakdowns only 
for 3 reasons. First, the requirements of the system 
are such that we only have one tabulator or one sorter 
and naturally if we lose either one a bottleneck 
occurs. Second, poor methods planning briJ.l,g~peaks 
that good planning would spread over more time. Thus 
breakdown in peaks can be minimized by better planning 
in methods. Third, and this is generally found in 
installations of ~any machines, each machine has been 
built around a particular series of reports with no 
provision for adopting them to other reports or runs 
in an emergency. They are limited in counters, direct 
subtraction attachments, all-around carriages, etc. 
Flexibility of individual machines is the answer to 
this problem. 
At this point, we come to the conclusion 
that the principal criterion of the successful use of 
the Jla ta processing machin.es is to use them dealing 
with a few items, with large volume of activities, 
or many items with small volume which together give 
a substantial volume and .where this volume is used to 
produce a multiplicity of results. 
* * * * * 
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- III -
ELECTRONIC EATA PROCESSING SYSTEM 
1.0 Introduction to Electronic Data Processing. 
One of the basic weaknesses of Data Processing 
System is its' inability to handle programs which require 
choice. Because of limited storage capacity the 
machines are not able to store much data while per-
forming other operations. In general, punched card 
equipment can only process from card to card and 
complex problems must be solved in pieces. For 
these reasons, it is very hard to handle exceptions 
within normal machine routines, and therefore, 
Electronic Data Processing" has been introduced 
in order to offset all these limitations. The main 
difference between electronic data processing equip-
ment and calculators in the plain data processing 
system arises from the large internal memory of the 
former. This memory enables these computers to 
handle much more complicated programs and to process 
data at much greater speeds. Since the processing of 
these data is a necessary but added expense to 
business, it is only natural that methods are con-
stantly being devised to minimize this expense and 
at the same time improve the necessary information. 
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At this end, Integrated and Electronic Data Processing 
are the means by which business hopes to be able to 
decrease its clerical expense and also obtain more 
information that it was able to previously. Electronic 
Data Processing is the ultimate at the present time for 
the automatic handling of information. 
In fact, Integrated or Electronic Data Pro-
cessing is "••···the new and promotional name for an 
idea which is not entirely new. The phrase refers to 
the processing or handling of data or information by 
integrated means, i.e., by me.hods that unify the 
whole operation. The purpose is to handle clerical 
work without breaking the flow by stopping to recopy 
names and figures or to proofread the recopied data, 
and also to minimize rehandling involved in transfers 
between operation ••••• "1 • Thus, Electronic Data 
Processing is the means by which business may be 
able to automate its office in the same manner as 
it has done in the factory, the basic difference 
being that information, rather than material is the 
object being produced. This new field of automation 
in the office has made it necessary for business to 
change its whole concept of data processing in order 
to effectively use this new tool. Not only must 
l.Lansdale Boardman, "What It Means to IDP", NACA 
Bulletin, Vol. 37, No. 10, June 1956, p.ll9l. 
business think in terms of continuous flow of inform-
ation, fe.dback, and control that are necessary to 
effectively utilize the computer, but must also think 
in terms of the ramifications that this new tool will 
have on its present organizations, systems, and proce-
dures. ~ectronic Data Processing Computers can act 
as centralized service centers for information and as 
such will perform much of the clerical work previously 
done at the departmental, factory, or divisional level. 
This will have two significant impacts: 
1. management will be relieved from much 
of its routine clerical supervis~on 
and have more time to devote to the 
operation for which it is charged; and 
2. it will mean a complete revaluation in 
terms of organization, systems, and 
procedures. 
When acting on certain classes of information, such as 
payrolls, it will have to be thought of in terms of its 
overall effect rather than its effect on one department 
and how it will be used in conjunction with other 
classes of information. By evaluating information in 
terms of its overall significance, business will not 
only obtain accurate information but also have better 
information on which to base its decisions. This new 
concept of data processing will also be a great aid to 
~. 
centralized operations as it will give top management 
up-to-date and accurate reports on which to control 
its diversified activities. 
2.0 Computer 
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Man, of us today are still tempted to descri• 
an electronic computer as a "giant brain" or "black box" 
which can give finished reports, schedules, statistics, 
statements, answers, and complete calculations after 
2. 
raw information is fed into it. In a very true sense, 
an electronic computer is an intorma tion machine. It 
requires an extensive collection and processing opera-
tion to get the input information to be processed by 
the computer, thus the input information 1s far from 
"raw" state. Very expensive and highly skilled human 
labor has to be used before we can get a report from 
an electronic computer, aince the computer is not a 
"brain" and cannot think, it can only execute what is 
instructed by human beings who, have to think out a 
way to solve the problem first and let the machine 
solve it later. 
In brief, electronic computers operate on a 
simple system of counting and storing electrical 
impulses. These impulses are identified as to their 
sign--plus or minus. The electrical impulse is the 
2
·Ned Chapin, As Introduction !2 Automatic Comiuter, 
D. Van Bostrant Co., Inc., N.J., 1957, p.l • 
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language of the machine. The solution of any problem 
begins with the translation of the problem into machine 
language. The machine thea •ust be fed detailed instruc-
tions on how to handle this part~cular group (the entire 
problem translation). This is the program. The machine\!iS 
then ready to receive the problem in translation and 
perform, according to stored instructions, the operations 
necessary for a solution. 
An electronic computer is a complex machine. 
It is designed to perform any kind of operation. The 
result is a complicated machine to perform a simple 
operation. If a machine is to simulate human decision 
it must contain intricate circuits and switching&. It 
can then perform according to its program, as a human 
being would in proceeding to a solution. It cannot 
think any more than an adding machine can think, bll,t 
it can do the work faster, without fatigue, and more 
accurately. 
2.1 Computer Txpe. 
Computers are divided into two distinct 
classes--one analog and the other digital. The Analog 
computer, as its name implies, makes use of analogy 
and requires that data be converted to measurable 
values of lengths, voltages, angles, or curves, ie., 
some physical property. It then makes comparative 
measurements. A slide rule is a good example of a 
simple analog computer. The analog computer is mostly 
used in e~ineering, scientific, military, and indus-
trial applications and is not generally a part of the 
computerized office. 
The digital computer, on the other hand, 
depends on the basic arithmetic of addition or sub-
traction for its operation. It performs essentially 
simple steps in a very rapid sequence. A desk calcu-
lator is a good example of a digital computer. The 
computer combines the functions of filing, calculating, 
and processing i#formation, represented by eaec~rical 
impulses, in one machine. Essentially it integrates 
functions which in the past have been handled manually 
or only in part by machines. In no sense are the 
machine magical. They simply handle information 
quickly and accurately. 
Digital computers can be reduced to two basic 
types. The "general purpose computer", as its name 
implies, is designed for multiluse. The special purpose 
computer is constructed specifically for a particular 
trade or business. An example of this is the airline 
reservation computer. The trend has been away from 
special purpose computers because the general purpose 
computers offer economies in production as well as wide 
possibilities of application. 
2.2 Computer Components. 
Basically, the functions in the processing 
of information by automatic computers number FIVE: 
Input, Control, Storage, Arithmetic and Logic, and 
Output. (See the. diagram.) 
Storage 
Input Control 
--
Ou»put 
o. 
,, 
Arithmetic 
and 
Logic 
Automatic Computers have an INPUT unit into 
which the information to be processed and the instruc-
tions for processing are to be fed by the operator. 
The CONmROL untt will pick up instruction from the 
Input Unit and will direct the incoming information 
into the STORAGE (Memory) unit, which stores the 
information and the directions for later use. The 
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Control unit will direct that inforaation be read from 
the storage unit and taken to the ARITHMETIC ~ LOGIC 
unit to be processed by the application of the four 
rules of arithmetic (add, subtract, multiply, or divide), 
by logical operation (Transfer, shift, compare, read, 
punch, or stop), or by both. After the information 
has been processed, the Control unit will return the 
information to the storage unit for keeping until it 
is needed. When the process has been completed according 
to the instruction, the Control unit will direct the 
information from the Storage unit to the OUTPUT unit 
to report the results of its processing. 3• 
2.2.1 Input Devices: 
Computer Input is the raw material or 
information which ·is fed to the machine. This inform-., 
Ation must be some specific kind of language recognized 
and understood by ea~h type of machine. This "machine 
language" to be used as an input of an automatic 
computer is recorded in the 'punched card, paper tape, 
or magnetic tape. 
a. PUBOHED CARDS. Probably, punched cards are the most 
widely known of all input devices. They are easy 
3. " William D. Bell, A Manafement Guide to Electronic 
Computers", McGriw-Hii Book Co., N.Y., l957, pp.13-19. 
to punch (by machine), easy to read (from the 
printing along the top of the card already punched), 
and easy for the storage and handling even though 
they are rather bulky and require more storage 
space than other input devices. One disadvantage 
of punched card as an input device is its limited 
capacity, since only about 50-70 useful alphameric 
characters can be accommodated on a card or 3.8 
characters per square inch,and many punched cards 
have to be used when larger capacity is needed. 
As to its feeding speed, existing punched card 
feeds opsrate in the speed range of 100 to 200 cards 
per minute. 4• However, if a buffer storage5• is 
available, data from a card are read into the 
buffer; when the machine is ready, the data are 
transferred almost instantaneously into the com-
puter. In this way, the computer is not id~e 
waiting for card-feed cycle to be completed. As 
a result, the effective 'input speed may be much 
higher because reading occurs while the machine 
is operating on previously read data. 
b. PERFORATED PAPER TAPE. Historically, paper tape was 
the most common input medium for early electronic 
4
·1]!!., pp.40-41. 
s.Buffer Storage is an intermediate memory used for 
transfering data between two parts of the machine. 
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computers. The input speed of paper tape is faster 
than punched cards for reading and slower for wri-
ting. However, paper tape is limited to the 
handling less than ten thousand digits at a time 
while punched cards can handle the quantity of digits 
on the orde~~of hundrede to millions. The holes in 
the paper tape may be punched manually or mechanic-
ally across the tape in 5 or 8 channels or about 
10 lines. The cost of paper tape devices is 
modest; the physical punching unit is small and 
compact, and the low cost of paper tape is one:>of 
its most attractive features, although the format 
of the paper tape is somewhat limited because of 
its narrow width. 
c. MAGNETIC TAPE: as an input device is growing in 
popularity. Data are recorded in a form that 
cannot be seen, heard, felt, or smelled. The tape 
itself is a ribbon or tough plastic film or metal 
and comes in reels of 1200, 2400, or 3600 feet in 
length. The width of the tape varies from 1/4" 
to 1". One reel of tape is equivalent to about 
50,000 punched cards, and occupies a space less 
. 
than a tenth of that required by the punched cards. 
The tape itself is apportioned into five to eight 
channels (longitudinal division), the binary bits6• 
6
• Binary .ru:.1! are symbol "1" or "O" which together 
constitute all the symbols used in the binary 
system of counting instead of number 1, 2, 3, etc. 
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in each channel are represented by the magnetized 
spots .c:;"In order to write, the recording electro-
magnetic heads will make small, i~visible, magne-
tized spots on the channels of the tape as it goes 
at a constant speed. To playback !or reading, these 
same heads produce a small electric current which 
-:-•when amplified will repJ:ocluce the stored words. 
(Each channel is written and read by a separate head). 
Magnetic tapes are useful where the quantity of 
information to be handled is very large, and the 
cost is relatively low compared with other devices 
(3-4¢ per foot), as the magnetic tape can be used 
. 7. 
again many hundred times, whereas paper tape 
and punched cards'will be worn.out after being 
used !or sometimes. Magnetic tapes can feed data 
to the processor unit at the rate of 1.5,000 charac-
:.ters a second, which is many- times !aster than the 
speed of punched cards or paper tapes. However, 
the price of conversion equipment (Tape-to-Car~ 
Oard-to-Tape). has been particularly high, because 
of added cost of the punched card equipment. 
In addition to these three methods of input, it is also 
possible to introduce data into a computer with the use 
of a direct keyboard. However, this method suffers one 
disadvantage, i.e., the computer is limited to the speed 
7
·Ned Chapin, op. cit., p. 1Q2. 
of the operator. Ordinarily the direct keyboard is 
used as an auxiliary device to furnish additional 
information into the computer if it is needed. 
2.2.2 Storage or Memorz 
In the automatic computer which is known as 
a stored-program machine, it bas a storage unit to 
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retain in its memory both the information to be processed 
and the instructions of how to do the processing 1n 
coded form (the Program). Every piece of information 
or instruction to be stored in the computer storage is 
termed as a "word" comprising a group of symbols. The 
memory storage is the place where data or results are 
holding for later use in the operat~on of the computer. 
The addre·ss of a memory location is the number assigned 
to it for reference purposes. Therefore, the address 
permits the recording of information in a specific 
place, enables reading out information in that location 
as well as making corrections in that location. Com-
puters are available which can retain entire inventories 
in memory. By specific address, any item in inventory 
can be reported for quantity on hand, quantity on 
order, and its physical location in the plant. Peraonelt 
records are easily kept in memory. Payroll year~to-date 
figures can also be easily "remembered". An entire 
~. 
report of the memory area can be printed out in report 
form, magnetic tape, or cards at any desired time. 
The memory storage in a computer may be one 
of the following six types:-
a. MAGNETIC DRUM - which is a metallic coated cylinder 
rotating around an axis at a constant speed. The 
area around the drum is divided into bands or 
tracks. Each one is provided with a read-write 
head which converts incoming pulses into magnetized 
spots on the track or detects spots already there. 
Each spot represents one "bit"8 • The main advan-
tages of the magnetic drum are:-
(1) it is an economical storage device 
(2) 1t is compact and nonvolatile 
(3) it requires little maintenance. 
The major disadvantages are:-
(1) compared with other devices, it has 
slow access time--the length of time 
required to locate a storage address 
and to place an item in or to take it 
from a storage unit and to make it avail-
able to another part of the computer. 
(2) it is mechanical in construction and 
thus is subject to wear and maintenance 
requirements.9• 
8
·a.G.Oanning, Electronic Data Processins !2£ Business 
and Industry, N.Y., 1956, p.89. 
9
·w.D. Bell, ~ £!!., p. 71. 
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b. MAGNETIC DISC - takes the shape of a number of round 
thin metal discs mounted on a shaft with equal space 
between each disc. The flat surface of the discs 
are magnetic coated. The read-write heads are 
mounted on the arms in order that they can read 
and write at any address on any disc. The magnetic 
disc devices are normally used as external storage 
devices where large capacity and moderate random 
access time are essential. 
c. MAGNETIC CORES - are on• of the recent developments 
in high speed memory storage. In this memory 
system, a large number of small round rings (0.054" 
outside diameter, and 0.034" inside diameter, and 
0.016" height) of magnetic materials are lacecls 
with wires. Bits of information are stored into 
these rings (cores) by sending current through 
wires passing through the centers of the cores. 
Only one bit can be read into each core, thus the 
storage volume of any computer depends upon the 
b ~ . 10. num er o. cores used. The major features which 
make this type of stor&g@e system so advantageous 
are its high access speed and good reliability. 
In addition to this, the magnetic core is fairly 
compact and nonvolatile. 
10
·Haskins and Sells, Data Processing~ Electronics, 
Boston, 1955, p.~ 
d. CATHODE-RAY TUBES - The external appearance of the 
cathode-ray tube is somewhat similar to that of a 
television picture tube. The face of the tube is 
a fluorescent screen which will hold an electro-
static charge (direct from an electronic beam at 
the base of the tube) for a short period of time. 
The face of fluorescent screen is "ruled off" into 
a raster of unit area, each unit area representing 
"1" or "O" bits. The only advantage of this type 
· of storage system is tha* the access tiae is very 
short(at the speed ot light). The main disadvan-
tages to this system are:-
(1) it requires high maintenance cost, 
(2) it requires air-conditioning, 
( 3) it has limited amount of storage, 
(4) it ia •xtreaely volatile, and 
(5) it is very expensive. 
e. ACOUSTIC DELAY LIIE - This type of memory stores 
bits of information received in pulses traveling 
oontiuaously through a device which tirst converts 
th• pdses into sound waves. These waves pass 
through an acoustic •ediua, such as a tube of 
mercury, having a "loudspeaker" at one end and a 
"microphone" at the other end. After the micro-
phone picks up the "beeps", each representing "1" 
.while "no beep" representing "O", the sound waves 
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are converted into electrical pulses to be fed to the 
loudspeaker once more. (See Illustration below). 
ILLUSTRATIOB 2! ACOUSTIC DBL!Y LIBE • 
Input 
Signal 
.laplifier 
Output 
Signal 
f. VACUUM TUBES - This is the first type of storage used 
in electronic computers using the flip-flop (on & 
off states) tube circuit. A large number of 
circuits or tubes are required. Therefore, vacuum 
tubes are no longer in general use as a storage 
medium because smaller and better devices are 
available. 
2.2.3 ARITHMETIC AND LOGIC. 
After the control picks up one instruction 
from the prosram, it will execute that instruction. 
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This function is done in two ways: arithmetic or logical. 
ARITHMETIC OPERATIONS: 
The arithmetic operations performed in the computer 
are the obvious ones of addition, subtraction, multi-
plication and division. There may be some variations 
for the multiply and divide operations, i.e., to 
give a complete product or round off the product. 
Another variation deals in combining two operations 
into one, i.e., "clear and add" at the same time to 
increase the machine's efficiency for the specific 
type of problem. 
LOGICAL OPJIATIOBS: 
Logical operations within the capacity of the machine 
include:-
a. Shifting - where the decimal point of a number 
is shifted in a register to the left or to 
the right before multiplication or division. 
b. Conditional Transfer- ot control between alter-
native machine programs, based upon the 
outcome of some test performed in the 
arithmetic operation. 
c. Unconditional Transfer to beginning of the 
program to start on the next transaction 
after the machine has completed the 
processing of one transaction. 
d. Read and Write functions which associate with 
input and output units so as to bring in 
the data and to record the results on the 
output cards or tapes. 
e. Conditional Stop or "breakpoint" operation is 
used to make the computer stop after it 
executes a certain number of program steps, 
so that the computer is able to check the 
result and to take any corrective action 
if everything is not going as expected. 
f. Unconditional Stop is the command used to tell 
that the machine has completed the program 
or that an error has occurred.11• 
2.2.4 Control Devices 
It is through the control console that the 
operator can communicate with the computer and the 
computer with the operator. · Through the console, 
11
·R.G. Canning, ..... op......_ .... c..,.i_..t., pp. 108-111. 
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the operator has complete control over the computer 
and can determine what the computer has to do: read, 
input, add, subtract, multiply, or where to store the 
results, etc. In order to make the control devicj 
operate successfully, someone has to set up a sequence 
of well-prepared instructions called a "PROGRAM" and 
feed it into the computer in the same way as is the 
information to be processed. The program enters the 
computer via the regular input after the information 
or data is already fed. In preparing a program it 
is very helpful to first set up a "fLOW-CHART" which 
is simply an outline of all the sequential steps in 
the operation of the computer for a specific problem. 
This flow-chart, in turn, originates from a "BLOCK-
DIAGRAM", or a series of 1Boxes" of various shapes, 
each enclosing a description of the operation, and 
connected to each other by arrows showing the sequence 
of operations in which the automatic computer itself 
has to follow in order to perform such an operation. 
From a flow-chart, we will get the idea of how to 
make out a complete program composing of so many 
instructions per step as already set up in the flow-
chart. The program tells the computer when and how 
to perform each individual step in the routine which 
is being performed. If any of the instruction in the 
program is not correct, the computer will stop or give 
incorrect results. 
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I~LUSTRATION OF HOW TO SOLVE A PROBLEM 
BY .A. COMPUTER 
PROBLEM: A man deposits $125 in a bank that compounded 
interest annually at 2%, how much his grandson 
will get from the bank 140 years later? 
ultiply B by R 
to produce B' 
Yes 
No 
~--------------------~Substitute 
B' for B 
FLOW CHART: 
Print B' 
B = Base or Amount; B' = B+Interest; R = Rate of Interest 
V = Total Value; C = Count. 
PROGRAM: (for IBM 650 "BRUIN" Comjluter) 
000 0 000 000 001 
001 3 007 008 007 
002 1 009 010 009 
003 8 009 011 005 
004 0 000 000 001 
005 0 022 007 006 
006 0 000 000 000 
007 0 000 012 500 
008 0 000 000 102 
009 0 000 000 000 
010 0 000 000 100 
011 0 000 014 000 
Go to location 001 
BxR and store the result at location 007 
C+l ·= C 
Test C against 140: branch if equal· 
Return to Start 
Read B' or V at Console, & go to 006 
Stop 
Base (initial value, $125) 
Rate (1.00 + 0.02 = 1.02) 
Count 
One 
140. 
2.2.5 Output Devices. 
Before the data processing will resume, what 
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we expect to get is the output data which are emitted 
from the central processing unit in coded form. The 
output function is essentially one of conversion, which 
may take two forms: "direct" or "indirect". The former 
is desired only when the output data is to be used as an 
i.JlPJl~~";:,.for subsequent processing in the system. This 
direct conversion may be produced in the form of mag-
netic or paper tapes, or punched cards. Indirect conver-
sion is desired in connection with the preparation of 
final report document, to hold all or part of the output 
data in intermediate storage (or Buffer Storage), on 
magnetic or paper tape, or on punched cards, so as to 
avoid reducing the over-all speed of processing. Various 
~ 
types of conversion devices have been put into operation 
in an attempt to achieve higher speed and to reduce 
cost. We come to the conclusion that the presently 
available output equipments have well satisfied most 
users. At the present time, the output data can be 
transformed from the processing unit through the 
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following known media:-
1. Typewriters/Flexowriters 
2. Punched Paper Tapes 
3. Punched Cards 
4. Line Printers 
5. Magnetic Tapes 
* * 
8-
10 -
67 -
200 -
360 -
* 
10 Characters/second 
60 " I II 
225 11 I " 
2000 II I " 
56000 II I v . 
* * 12
·Haskins & Sells, £R· si!·• pp.50-51. 
- IV-
IMPLICATION Ol DATA PROCESSING 
IN MAJU.GEMElfT 
1.0 FEASIBILITY STUDY. 
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An installation of data processing system 
presupposes much study and planning. Among these prepa-
rations must be inclused the initial study which will 
answer the question whether or not a computer can be 
utilized. What then are the expected benefits from a 
computer? Of direct benefit are the computer's speed 
in handling information, its capacity for processing 
data, its flexibility for performing different jobs, and 
its decision making ability •. In terms of actual appli-
cation in a particular company, the computer benefits 
data processing in two bread areas. 1 • 
Most commeretal installations expect to 
realize substantial reductions in clerical costs, but 
more properly, it is simply considering the use of an 
automatic computer as a coa•-cutting tool. One of the 
first ~pplications is usually payroll because it is a 
clear cut operation, it is a well disciplined procedure 
and is usually already well mechanized. Many additional 
areas can benefit from the same clerical savings of a 
computer. However,. they will require more effort to 
1
·Ned Chapin, ~· £!!., p. 152. 
affect a complete conversion. 
The second area of benefit is in that of 
information control or sometimes called "competitive 
lead". But more properly, it aims at having better 
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and more timely information for decision making. This 
includes production planning, explosion of information 
orders, and more even and accurate scheduling. Computers 
can easily project the time of material needs which in 
turn reduces overall inventory investment in material 
and labor. Service to customers is greatly improved. 
In many cases there is no direct measurable amount of 
cost reduction. However, there are obvious benefits, 
though intangible, which mean dollar savings and 
increased productivity. 
Once the question of a thorough study has 
been answered in the affirmative by showingtbat some 
clearly measurable dollar savings are possible, ~inal 
approval must be obtained for the study. Such an 
approval needs to be passed by the directors of the 
company. There is a necessity to insure the Board of 
Directors that through a comprehensi.ve study it will 
be at least possible to break even if not, also, save 
considerably in operating costs. Before final approval 
of a computer can be obtained it will be necessary to 
show a dollar analysis of the computer application. 
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What are the yardsticks for such an analysis? 
Appraising the economics of a data processing machine is 
no different than appraisal of other capital equipment. 
However, determination of feasibility is more complex 
than is usual in office equipment installation. First 
the cost of the equipment under consideration is deter-
mined. Then the costs to be ele1minated if the equip-
ment is acquired are calculated. The difference is 
the economics of the equipment under consideration. 
Some typical costs of large and medium scale 
computer systems will serve as rough guideposts on 
operating costs: 2• 
Large scale computer (e.g., Sperry Rand 
Univat II or IBM 705): 
$500,000 to $600,000 per year. 
Medium scale computer (e.g., IBM 650 with 
tapes; Electro-Data's Datatron, or 
Sperry Rand's File Computer): 
$125,000 to $·200,000 per year. 
These cost guides are based on one shift operation. 
They approximate the costs of computers plus all other 
necessary data processing equipment, whether purchased 
or leased, and include amortization for programming 
and one-time installation costs. 
2
·F. Wallace, Appraising !a! Economics ~ Electronic 
Computers; An Approac·h for a Companz l! Determine 
the feasibility~ Acquiring~ Computer, N. Y., 
Controllership F~undation, Inc., l956, p. 18. 
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The cost of operating data processing equip-
ment should be compared with present clerical costs. 
Therefore, clerical costs must be higher than cost of 
operating data processing system to justify the installa-
tion. There is no substitute for a critical analysis 
required to appraise economics of such equipment. Some 
companies have acquired electronic data processing 
equipment without such analysis. 
"The top management of a large, well known 
company concluded that an electronic com-
puter would provide a powerful tool for 
management. They contracted for acquisi-
tion of a large-scale computer as a pilot 
installation. They selected a group of 
men to assume responsibility for test 
applications to determine company-wide 
requirements for electronic data proces-
sing. "3. . 
Few companies can afford to follow this approach. Some 
companies have acquired data processing equipment for 
public relations benefits without a thorough study. 
These are the usual1"first in their industry." 
1.1 Committee. 
Assuming pma~iminary analysis indicates possible 
feasibility of an installation, a committee must be 
organized to complete a detailed study. The study 
should include a specific recommend.ation for an instal-
3.Ibid., p. 22. 
lation or not. If data processing equipment can be 
economically justified then recommendations as to a 
specific type of equipment and its specific applica-
tions follows. 
To fulfill this heavy responsibility, a 
committee must be chosen carefully and made available 
on a full time basis. It must be properly trained. 
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A committee of 2 to 6 members is generally determined 
by the size of the company, geographical concentration 
of operational functions, the number of functions in an 
application, and the concentration of a particular 
function within the company, for example, the sales 
department. The Committee should complete its study 
under some reasonable time limit less than a year to 
sustain executive interest but long enough to suffi-
ciently explore ~he problem. 4 • 
The Committee requires men of better than 
average ability, intelligence, and perserverance. It 
is further desirab~e to have men of diverse experience 
in the company. These men should be familiar with 
. company policy and operations. Should the new system 
prove feasible, it is these men who will form the 
nucleus of the group to install and formularize the 
new system of operation. 
4. 
Ned Chapin, ~· ~' pp. 155-156. 
Each team member needs training for the job. 
Familiarity with possible solutions, data processing 
equipment and computer application and specifications 
can be obtained at training schools maintained by manu-
facturers or in university courses or seminars. 
The introduction of electronic data processing 
will raise a number of organizational questions. The 
whole system will undoutedly serve two or more depart-
ments This is true when near full machine utilization 
makes the equipment profitable. Who then should be 
responsible for committee supervision? Historically 
it has been a vice president of finance or some key 
executive within that department. The reason for this 
is that these men live constantly with financial problems 
of all departments. The consequence being that fami-
liarity with all company departments give them advan-
tages in coordinating the effort of the group. 
The committee can do much to less'en the 
effects of change caused by the installation of data 
processing equipment. It can anticipate difficulties 
and problems. while keeping itself informed of con-:: 
structive suggestions. In addition, the team will 
provide information t~ others to get them thinking in 
terms of a computer and its possible impact. Another 
resp~nsibility of even greater importance is that of 
making progress reports. These keep top management 
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informed of the work accomplished and provide an 
opportunity for management to give guidance to t~ 
team. 
The use of outside consultants to plan and 
direct the investigation is often suggested. By this 
means, management enjoys the advantage of non-inter-
ference with regular company activity, an objective 
approach, and the use of outside talent. The drawbacks 
lie in the small amount of knowledge obtained first 
hand by the company, the lack of trained personnel 
at survey completion, and the support from company 
personnel of a study performed .by total strangers to 
the company. 
After the committee is organized and trained, 
its first step is to determine and define the areas to 
be studied and the order in which they will be studied. 
One basic characteristic of electronic data processing 
involves the repeated use of information without 
manual intervention.after raw data are first converted 
into machine language. This is an important leverage 
in the economics of the system. Therefore it is 
important to study areas (not the isolated procedures 
of one group) in which this leverage can be obtained. 
It is true these procedural areas may be spread over 
many departments and the application would bring all 
these activities together, and hence it is sound 
business economics. 
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1.2 Procedural Areas. 
The procedural area (areas with similar 
operative fUnctions) must be carefully selected to 
combine logical functions of present departments. 
The clerical costs of these functions form the basis 
for a comparison with the cost of the equipment. A 
procedural area is then defined. There can be any 
number of areas, but for purpose of study six to ten 
are adequate. These areas are studied in order of 
their total clerical costs. The areas of greatest 
savings are studied first to determine a break-even 
cost. The first areas may show break-even costs and 
still not show full machine utilization. These areas 
would justify computer installation, while showing 
potential savings in other areas. 
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Other factors than clerical cost savings 
should be kept in mind in selecting areas for the 
initial study. The relative ease with which a com-
puter can be programmed to take over a function (in 
case a computer installation is justified) merits the 
attention of the team. It is more desirable to start 
with simple applications and work to the more difficult. 
The prospect of obtaining intangible benefits 
in a given area also •ualifies that area for initial 
study. Such benefits are above the obvious one of 
clerical savings as for example lower inven~ories or 
better management control. When taking all the above 
factors into consideration it is easier to decide 
what areas should receive first attention and which 
should remain for later study or special study after 
machine installation. Some suggested sample procedural 
areas are as follows:-
Area 1: 
Area 2: 
Area 3: 
Sales Order 
Billing and Credit Control 
Shipping 
Accounts Receivable 
Inventory Control 
Scheduling 
Costing 
Production Ordering 
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Production Requirements to be purchased 
General purchasing 
Area 4: 
Area 5: 
Accounts Payable 
Payroll Accounting 
General Accounting 
Budgeting 
Personnel Records. 
These. are not precisely defined areas. The functions 
of one area may better be included in another. The 
diversity of company operations would require different 
alignments than those shown. 
The committee must take specific steps in 
analyzing the existing detailed procedures in those 
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areas selected for potential data processing application. 
The two main reasons for doing detailed analyses are 
that:-
1. They provide the committee with a 
detailed and factual foundation ~or a 
projected data processing or even 
computer system. 
2. They help in determining the size o~ 
the equipment in the system to be 
considered. 
In addition, these studies permit a thorough study of 
present company procedure and systems. Probably at no 
time in company's history has a detailed study been 
made. It has been reported that the companies that 
have considered an installation o~ data processing 
equipment and turned it down for the then present 
operation, most have benefited from the study. The 
study not only pays for itself in improved procedures 
and systems, but continues to point the way to more 
improvements in operational technique. These studies 
could be a part of a program to streamline systems, 
but at no time is a company so well equipped to do 
the kind of detailed study as when they must justify 
the investment of thousands of dollars. The benefits 
of a study in the event that the data processing 
equipment is not purchased cannot be overlooked. 
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1.3 Survey. 
Once the area of investigation is settled on, 
the actual survey and study is carried on. The first 
step in the survey includes a complete detailed picture 
of present methods. Flow-charting presents one of the 
best ways of depicting the precise flow of information 
and the operations which must be performed on it. It 
should include provision for all of the known exceptions 
and alternatives of the present system. When completed, 
it should give an accurate picture of information flow 
and activities in the area. 
An important part of flow-charting the pa~ti­
cular area is the collection of forms not only origi-
nated by the area, but also processed by the area. 
These forms will enable the committee to understand 
clearly the present flow of paper and to be thoroughly 
acquainted with the purpose of each form. Present 
forms will, if a data processing equipment is acquired, 
need to be replaced or supplemented. Provision will 
need to be made for the substitution as well as the 
overall requirements of the departments in the area. 
Information and statistics are important to 
the study. Volume figures will help decide the ulti-
mate costs savings. Volume averaged over a period 
will give significant data for determining actual 
needs. Cost figures including clerical, present 
machines, depreciation, maintenance, and space, should 
be accumulated to show expenses by type as well as the 
number of peOple involved. 
In cases where the installation of computers 
is justified, exceptions have proved consequential in 
any size computer to be installed. Since computer 
time costs something in the area of 8 cents per second, 
it is easy to understand that exceptions cut down 
computer operating directly proportional to their 
frequency. Therefore, exceptions must be carefully 
studied not only by reason of occurrence but also, 
and more importantly, by frequency of occurrence. 
It is quite often much less expensive to handle 
exceptions manually. This permits the computer more 
operating time for standard high volume operations 
and less extended program time for the exceptions. 
No area exists in a vacuum. It exists in a 
relationship to all other areas. The committee must 
consider the nature of these relationships--the flow 
of information between areas, and by what means, 
preparation, and distribution of reports, time 
limitations, machine requirements and the frequency 
of specific activities. These considerations will 
coordinate the efforts in one area with those in 
another and prevent work load imbalance between 
areas. 
~. 
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1.4 Input/Output. 
In any study of pracedural areas input of 
data must be considered. I!lput of data, receiving and 
converting information into machine languag.e prior to 
processing, can be handled in many ways in a potential 
data processing. application. The analyst mus.t have a:~ 
thorough understanding of the sources and transmission 
of data. in existing manual or. ne.chanical data processing 
procedures. Input data must be classified by types, 
sources, and priority. The analyst should not ollly 
know of c.omuw.ni,cations. po.ssib.ili tie.s, but al.so. ho.w 
the pr.esent data are being handled. Most of the possi-
bilities include printed page., word of mouth, teletype, 
telephone, punched cards, perforated paper tape, and 
magnetic tape. After anal.7zing source data for type 
and volUDLe_, the analyst .. must determine the cost of 
producing it. Such costs mus.t be substantiated in 
report form.. Also the tiJIL1ng requirements must be 
known to meet specific d.eadlines. The result of input 
and output can be accomplished through the media 
previously mentioned. 
What are the needs for reports? How often 
must they be written? In what volum.e? And what kind? 
All thes.e .questions must be carefully studied and 
answered. In addition, management requires specific 
controls over plant operations. Many controls that 
are needed are unobtainable with present systems. 
By the time they could be made they would be out 
of date as to make them little value. A computer 
by its specifications puts .many unobtainable reports 
within reach of management. Computer installation 
points up useless reports and creates new management 
demands for current reporting. These reports must 
be anticipated by the analysis and provision allowed 
for their periodic delivery to management. 
At this point the analyst is in a position 
to gather together time and cost data concerning 
selected areas of activities. This report will then 
show "before" costs in detail and permit comparison 
with "after" costs. It is important to note that 
input costs should be segregated from other costs 
because this area is not likely to be computerized. 
Some revisions in input will be accomplished but 
generally the costs will be the same under both 
systems. With the completion of the cost picture 
under the old system, it is then necessary to under-
take the projected costs of the new system. The 
comparison of the two results should give substantial 
evidence to support the decision for acquiring data 
processing equipment or even a computer, or prove 
beyond a doubt that the present system is already 
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efficient and open to very fe.w dollar savings. 
1.5 Cost of Equipments to be installed. 
The feasibility study does not end with 
determination of present costs. A study must be made 
of the costs under the new system. The committee 
must consider the capability and cost of several 
types of equipments and computers to determine which 
will best fill company's needs. In this respect, 
they will be interested in characteristics of 
operational costs, input/output capacities, opera-
tional speeds, storage capacity, and flexibility. 
These must be carefully related to the procedural 
areas under consideration. No specific characteris-
tics must be allowed to outweigh others at the risk 
of imbalance in other areas. For0example, storage 
capacity alone is not the sole criteria for handling 
a large inventory. Speed may prove to be a more 
essential characteristic not only in inventory, but 
also in a billing operation. 
Too assist the team in making comparative 
cost analysis, block diagrams of future p~ocedures 
should be constructed. These,will show in detail 
the logic and reasoning behind present operations 
and test the va~id1 ty of the proposed system. Excep-
tions will also need to be accounted for in the system. 
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In the final preparation of costs it will be necessary 
to distinguish between all costs and input costs. 
Since input costs are a constant, in determination 
of savings in a data processing or computerized system, 
they can be ignored. Much work bas and is being done 
to improve automatic and semi-automatic coding of 
input data costs. Thus these costs may play a very 
important part in future feasibility studies. 
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While time has always been an important factor 
in successful business operations it takes on even 
greater importance when the installation of a computer 
is under consideration. The team must make careful 
estimates of time to perform in specific procedural 
areas. There must be allowances for down time, future 
expansion of operation as well as for added applications 
in the future. A computer, while it adds flexibility 
to gathering information and controlling operations, 
at the same time demands careful scheduling to meet 
deadlines and to utilize expensive time. Work load 
schedules must be planned well in advance by the team. 
The surveys of clerical costs in the different 
procedural areas are now complete and the detailed 
needs of these areas are known. Block diagrams have 
been worked out to show clearly how these demands will 
be met on the data processing equipment. 5• The 
5. See Appendix "O" for illustration of Block Diagram 
of data processing system operation, P·l51. 
elimination of costs have been calculated. Now it 
remains for the committee to determine the actual costs 
for all machine operations. In addition to the cost of 
the equipment and computer are those of auxiliary 
equipment, personnel, operating, programming, and 
development. Even when these costs have been deter-
mined for different computer installations the final 
conclusion as to which computer to buy or rent may 
not be clear. Further considerations involve intangi-
ble benefits, utilization percentages, flexibility of 
various auxiliary equipment, the possibility of more 
timely reporting and control mechanisms, and the 
potential operations--research planning and analytical 
techniques. Finally, what will the impact of this 
particular machine be in the areas of personnel 
relations, organizational structure, and financial 
policy? 
The Committee baa an opportunity and a 
responsibility to render an invaluable service to 
the company. They can:ncomm1 t the company not only 
6 to a large investment, "but also to a whole reorga-
nization of the company around the best attributes 
of a computer. On the other hand, they can recommend 
6
·see Appendix "D", p.l52for an example of Computer 
IBM 650 costs. 
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that no action be taken. In either event the company 
can profit from the thorough analysis of its present 
system by laying the foundation for a future computer 
installation (or simply data processing equipment) or 
restudying and reorganization present procedures and 
systems into a more efficient and profitable whole. 
2.0 Problems of Installation. 
Once the decision to acquire data processing 
equipment or a computer has been made, management must 
concern itself with the actual installation. The 
ihltallation is no less important than the actual 
determination of the need for a computer or data 
processing equipment. There are many costs attached 
to the installation as well as many adjustments to 
be made among company employees. Management is 
responsible for keeping those costs to a minimum 
and for gaining early acceptance of the new system 
in the daily routine of the company. 
2.1 Personnel. 
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The selection and training of the staff to 
prepare and operate the machines is of major importance. 
The staff usually consists of programmers, operators, 
and maintenance people (if the company plans to carry 
out its own maintenance). In case of Plain Data 
Processing, programmers are concerned with wiring 
the control panels which direct the machines to 
perform various functions according to the require-
ments of the reports being prepared. In the elec-
t~~nic data processing system, programmers, in 
addition to the responsibility of wiring the control 
~anels of all machines, are primarily concerned with 
the application of a computer to specific proQlems. 
It will be necessary for them to b• proficient in 
flow-charting technique, system design of computer 
solutions, the coding or preparation of machine 
instructions to obtain the solution, and the prepara-
tion of machine instruction or program for accuracy 
and completeiless. Operators must be trained to the 
workings of the central control console and its 
operation, and also in the function and operation 
of auxiliary equipment. The third staff category, 
maintenance men, are a vital addition to the personnel 
of the installation. Not only do they carry out a 
full schedule of preventive inspection, care, and 
replacement in the machines, but they also are 
available at the time of machine failure and mal-
function. Many companies have found a full-time 
maintenance man an excellent investment in keeping 
expensive down time to a minimum. Therefore smooth 
and efficient operation of the machines depends 
largely on the performance of these people. 
In addition to the above categories of 
personnel, management must concern itself with the 
selection and training of a supervisor. This pe~son 
must possess better than average ability and quali-
fications. He must be able to direct people 
intelligently toward immediate goals at the same 
time perceive the overall objectives of the installa-
tion. If the possible, the supervisor should 
co&Oine a wide knowledge of company methods and 
policy with thorough experience in the characteristics 
and particularly the 11m1~tions of the equipment. 
This combination will work to utilize the machine's 
capacity as quickly as possible and to rapidly 
obtain the anticipated benefits. 
2.2 Systems and Procedures. 
Any equipment installation, if it is to 
operate successfully, must be organized around the 
best attributes of such equipment. Systems design 
and procedures must take advantage of the machine's 
characteristics--those of speed, accuracy, and ease 
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of handling. The determination of methods and specific 
techniques required to perform a given job most o'ften 
falls to a pre-selected group of company employees. 
These men have been trained in fundamentals and actual 
operation of the equipment. In addition to this group, 
at least one "outside" programmer who has had actual 
installation experience is well worth the investment. 
He is equivalent to several programmers who have never 
experienced a major installation,:;or a system conversion. 
This person will work as an advisor to the group to 
guide them to better solutions with fewer false starts. 
His training is invaluable both in stimulating practical 
on-the-job training and insuring that an efficient 
system is developed. 
The work of this group of company's employees 
can and is supplemented by systems design people of the 
manufacturer. These persons aid an installation 
particularly when they are qualified in the field 
of application. What appears as a complicated problem 
almost impossible of solution is easily solved through 
their knowledge of the machine and experience with 
similar problems. The manufacturer usually makes 
these people available at demand of the customer. 
However, when unique problems in a specialized field 
are present, e.g., tax accounting, the services of a 
consultant have achieved excellent results. 
Careful consideration should also be given 
to the question of the number and type of exceptions 
to be treated in the program by sub-routines. The 
installation is based on the use of accurate inform-
ation. Without it, even the most efficient installa-
tion will fail. Much thought and pre-planning is 
required of management to insure that the right data 
is available. A process of error detection should 
thoroughly clear all mistakes or false information. 
Checking and verifying routines, established well 
in advance of operating time, insure uniform results 
which can logically be used as a basis for manage-
ment decision. 
2.3 Physical Requirements. 
Among all installation costs are sizeable 
expenditures for site preparation. These include 
such items as air-conditioning to reduce the effects 
of heat dissipation. In many cases special power 
facilities are required which may not already be 
available in the building. 
If computers are to be installed, they 
present special problems which must be planned for 
well in advance. Allowances must be made for such 
factors as floor-loading, ceiling height, and 
position of supporting columns. Even the route for 
moving computer elements to installation site must 
be traced in advance to avoid embarrassment from a 
too narrow door frame or an overloaded elevator. 
In planning the installation, sufficient 
area must be provided not only for the 'equipment 
itself, but also for storage of cards, tapes, and 
paper forms. Maintenance personnel also need room 
to service the computer and equipment. Room for 
desks and other appropriate office equipment 
included in the installation must also be planned. 
2.4 Alternative Facilities. 
Management cannot afford, no matter how 
confident the manutacturer is of his product, to 
overlook the question of substitute facilities. 
Manutacturer's service, warranties, service engi-
neering facilities, and breakdown provisions are of 
little value in completing runs and in meeting 
deadlines. Such breakdowns and failures should be 
anticipated with a well formulated plan. 
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Alternative facilities can be arranged with 
other diVisions of the same company over special 
communications circuits. Manufacturers' service 
centers provide time on their own facilities in 
emergencies, but these facilities have heavy schedules 
on manufacturer's problems and demonstrations. 
Nearby companies also provide helpful assistance 
when prior contact and arrangements have set up 
avenues of mutual aid. These contacts are not only 
helpful in emergencies but also provide for day-to-
day answers to minor problems. 
2.5 Scheduling Computer Time. 
Much has been written about the high cost 
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of computer time. When measured in terms of work 
performed, the costs are more than justified. To 
maintain profitable operations it becomes increasingly 
important to schedule every available minute as more 
jobs are added to th~esponsibilities of the pro-
cessing department. Management should know, well in 
advance, the precise work load in terms of hours and 
minutes for completion. This includes warm up, 
handling, and actual processing time on each job. 
Scheduled times should be recorded on suitable 
reference schedules and projected for not less than 
a month ahead and not more than six months in the future. 
Records of actual time must be kept for 
comparison and later adjustment of schedule time. 
Changes in time schedules are the responsibility of 
the department supervisor who is charged with 
controlling the operations. Schedules provides 
optimum o)eration as well as meeting the demands of 
applie.ations. 
2.6 Programming. 
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Before a computer installation can proVide 
even one item of information it must be told what to 
do with information which is coded in a language which 
it understands. Instructing a computer to perform a 
given operation requires a specific program. The 
program must be carefully planned in advance of the 
application. In this area of programming much time 
and effort can be lost searching for the best program. 
Much programming is easily achieved by trial and 
error, but then, only a treat time and expense. 
Successful programming demands careful study 
and planning, not only of the problem, but also of the 
machine's qualifications and limitations. Planning 
computer routines necessarily presupposes the select-
tion of a specific computer. It is on the specifi-
cations of the machine that the program depends for 
its logic and its method of success. 
First the problem must be defined in detail. 
There must be re-thinking of the present procedure 
and displaying it in flow-chart form or representing 
it in graphic form. The problem must then be cast 
in terms of machine language and functions. Each 
step of the procedure must be explicitly stated in 
detail !or the computer has no imagination or judge-
ment. Because time is a profit_factor of computer 
operation, the shortest program is the most desirable 
program. However, an economically short program 
increases the complexity of the program. A compro-
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mise of speed and complexity develops a balanced computer 
routine which takes advantage of the computer's 
specifications and available time of hpman beings. 
The preciseness with which a computer 
handles data does not generally exist in business 
procedures. Even ~outine office operations depend 
on the judgement of clerical workers. Under computer 
processing this kind of vague judgment must be 
replaced by specific routines. These must state 
precisely what occurrences are usual, which are 
unusual and how the latter are to be treated. A 
large number of standard cases, including some 
exceptional cases which can easily be handled by 
experienced workers must be programmed !or the 
computer if widespread replacement of clerical 
activity is contemplated. 
The use of computers is relatively new, 
particularly in business applications, and our 
knowledge of procedures and systems is imperfect. 
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It is possible that computers could be designed around 
specific problems to reduce the need for programming. 
This has been done for handling checking accounts in 
banks and in controlling airplane reservations. The 
vast complexity of business operations along with that 
of computers has worked to discourage this design in 
only the largest businesses. Even then it has been 
designed only for a specific application and is not 
suitable for other 3obs. The result has been that 
manufacturers have turned to general purpose computers. 
General purpose computers process problems 
through a routine or a chain of machine instructions. 
The routine directs the computer through each step of 
a problem. The routine is evolved from a series of 
charts which explore in a progressive manner the logical 
organization of the problem. The charts leading to 
preparation of a computer routine require considerable 
detail. First there is the preparation of a computer 
diagram which must show the sequence of operations 
required for a problem. Then follows a computer flow-
chart which details all of the arithmetic and logical 
steps required for data-processing operations. Each 
step the computer is to perform must be indicated on 
the flow-chart. The machine has no ability to think 
for itself or guess what is to be done. It mustr'i 
be told in a precise way exactly what it is to do. 
The cost of computer programming must be 
seriously considered in any installation. They vary 
greatly. Programming costs are nearly proportional 
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to the length and complexity of the job attempted. 
Small-scale externally-programmed computers can be 
applied quite inexpensively to limited tasks. On the 
other hand, large-scale computers programmed for highly 
automatic and intricate operations demand a great effort 
and much time for completion. Estimates for programm~ 
ing such broad applications areas as utility customer-
accounting and manufacturing payroll-preparation range 
anywhere from ten to fifty man-years and more. 7. 
Translated into dollars, the conversion costs run 
into a half million. 
Manufacturers are rapidly building libraries 
of programs for their machines. This will work to ease 
the cost and work of programming an application. It 
will not reduce the need for programmers since no 
application is the same in two companies. It will 
always be necessary to dupliaate considerable invest-
ment in similar applications in different companies. 
There is need for more automatic ways of 
instructing a computer. It is now possible to utilise 
the computer's own processing ability to help instruct 
itself by means of automatic programming. 8. 
7.H.S. Levin, Office Work and Automation, N.Y. Wiley, 
1956, p. 108. ---
8·"The New Burroughs: B5000", !!.!!!• Vol.LXXVII, No.9, 
p. 70. 
The costs of computer programming increase 
with complexity, but the one-time high cost will be 
amortized over many runs and at good savings. New 
developments will undoubtedly decrease the expense 
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of programming. This leads many managements to put off 
the investment with the knowledge that tomorrow's 
savings will be greater. Postponement can mean many 
things to management, but putting off an investment 
that· is economically sound can only deprive them of 
profits from computer utilizations. 
3.0 Impact on Management. 
3.1 Centralization. 
The net effect of the impact of mechanization 
is to make all company departments more dependent on 
the office. Installation of data processing facilities 
tend to draw back to the central office many of the 
subsidiary functions that have grown up in scattered 
departments such as sales, production, and purchasing. 
The burden of paper work no<longer will need to over-
flow these departments.Vith mechanization the central 
office becomes the headquaters and clearinghouse for 
all company activities. The office manager is 
responsible for all the vital information that 
influences the future success of the company. 
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Centralization of data imposes a reciprocal 
responsibility on the office manager. He will need to 
understand more clearly the function and objectives of 
the company in order to furnish meaningful data to top 
management and reduce the irrelevant facts and figures 
which plague management. The office manager will want 
to show what would happen under alternate lines of 
action. 
3.2 Office Manager. 
The high costs of running computers imposes 
other responsibilities on the office manager. What are 
the computer problems? What combination of auxiliary 
equipment can give the best solutibh to the problem at 
hand? Most important, what work is to be completely 
automated, semi-autOmated, or performed manually? Not 
only must the office manager make correct decisions 
with regard to processing data but he must also be aware 
of the effect of his decisions on other areas of 
management. 
The office manager is in the advantageous 
position of suggesting areas for fUrther automation. 
He c~n do much to enhance the earnings picture of his 
company by work savings solutions of current area 
problems. It has been suggested that data processing 
will find its greatest value in areas outside of routine 
accounting and record keeping. The office manager must 
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therefore constantly review his thinking on various · 
company operations, searching for activities in which 
high speed data processing can be helpful. He must be 
willing to make proposals on all p6ssible applications 
whether or not, at first, they seem practical. What 
seems impractical and t.possible today is more than 
likely tokbe accepted fact tomorrow. 
Cooperation on the part of the office manager 
with other departments is indispensable. It must be re-
emphasized when automatic data processing equipment is 
installed. Without the utmost in cooperation no installa-
tion can ever succeed. Office managers, other staff 
exacuti vee ,:r.:and line personnel must work in harmony if 
the company is to avail itself of the advantages offered 
by computers. 
Department executives may wish to retain the 
processing of data in their own departments rather than 
turn over the data to a centralized pfocessing center. 
With the increased mechanization of data processing it 
is even more important to handle centrally as much 
information processing as possible to further justify 
the high costs of computers .k. !the office manager can 
gain early acceptance of this change by making it a 
point to see that records are processed quickly and 
returned to the department in an orderly fashion. He 
must never take advantage of information which is first 
available to him from the processing department without 
obtaining permission of the department head who 
furnished the raw information. 
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Errors and delays should be anticipated and 
allowed for. Provision should be made well in advance 
of a breakdown or a deiay for an alternative method or 
machine to perform the work on time. In addition to 
these "musts" the good manager should have specific 
knowledge about the overall procedures and the functions 
of the machines. It is not necessary to apply his 
abilities and to obtain detailed knowledge of the 
actual operations, but it is important that he be 
able to explain why the computer performs as it does 
and what to do if it fails. 
3.3 Line Supervisor. 
Responsibility for the successful operation 
of a data processing system does not rest with the 
office manager alone. This responsibility is greatly 
shared by the line supervisor in charge of organizing, 
planning, and scheduling the work of the computer. In 
fact the broad result of his wide responsibility is to 
draw him closer to top manageD&nt. This will happen 
for a number of reasons. The supervisor has in his 
possession valuable information about confidential and 
significant figures. Formerly such data were the 
responsibility of separate departments and only became 
"collected" in the treasurer's office or that of very 
high management. When data ar~rocessed the whole 
picture is immediately available. Only subtle im-
plications or trends remain to be deduced from the 
report. 
The supervisor of the data processing has 
many other obligations. The replacement with new 
equipment or additions to present facilities, in the 
last analysis, depend in large part on his decesions 
and suggestions. He must know what is the best type 
of report which can be obtained in a special area or 
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an a regular basis. The supervisor will want to know 
the limitations of his equipment and the availability 
of the desired information. These changes in the s$atus 
of the line supervisor carry with them corresponding 
responsibilities of a managerial nature. 
3.4 Personnel. 
New equipment demands close attention. The 
result is that management can easily neglect people. 
As important as the machines are, people are an even 
more important resource. A balance must be kept 
between the needs of people and those of machines. 
Meeting the needs of people is demanding but they can 
be met in a;:, large part by keeping them informed. 
Management must establish a comprehensive program to 
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orient employees on the subject of electronic data 
processing. A member of top managemant should be 
charged with responsibility to explain to all employees 
when the study is being made, what it might lead to, 
and most importantly, how they would be affected. 
Emphasis must be placed on the worker. 
Management will also be affected but the workers must 
be assured. The kinds of jobs eliminated will largely 
be repetitive, monotonous, and primarily clerical tasks. 
When study justifies a computer or plain data processing 
equipment each employee whose job is directly threatened 
must be assured he will have a chance to qualify for 
upgraded jobs created by it. Even if his job was eli-
minated, he must not be penalized if he does not qualify 
for a higher position. It is costly but profitable 
employee relations to ass~e the employee he will be 
retained and relocated in suitable woi"k<-'at no reduc-
tion in salary. While most businessmen are inclined 
to weloome':~office automation as a friendly servant of 
their business, many a worker is likely to reject it 
as a series of electronic miracles which will reduce 
his livelihood. Most workers hold these fears because 
they do not understand the capabilities·and purposes 
of the new machines. The task of public relations 
and industrial relations experts in the company is to 
clarify the picture, to' remove suspicion, and to 
elicit cooperation. 
Office automation could cause .employment 
trouble, particularly if the economy were to stop 
expanding. Trouble stemming from a labor force grow-
ing out of proportion to the rest of the population 
would necessarily force re-evaluation of computer 
economics •. · It is more probable that people will be 
displaced flaa their jobs. They will need to perform 
different work than they have been doing. Electronic 
computers have had a greater labor displacement effect 
thanr.&ll prior forms of office automation put together. 
However, with proper planning, the effect on clerical 
labor can be a gradual rather than a radical change. 
Positions, rather than people, should be eliminated and 
the normal turnover be expected to absorb the effect of 
displacement. Computers eventually should make office ' · 
work more interesting and create high-paying jobs 
because the greatest changes will take place in the area 
of routine clerical work. The clerical work force in 
this country is estimated at one-eighth of the total 
labor force and two-thirds of this group consist of 
woman, many of whom do not plan on permanent employ-
ment.8• Management us a responsibility to anticipate 
these problems and to make long term plans to solve 
them SllO:othly. The natural inclination to resist 
8
• Leonard Spaeck, The Electronic Computer: Tool of 
~ Future, Business Topics, June 1955, p.9.-
change will bring about some dissatisfaction no 
matter how carefully the conversion is prepared. 
At best, management can, through resourceful indoc-
trination to change, minimize the effects of that 
change on individuals. 
While the impact of a new installation 
can be measured in different areas, the effects 
must be looked at in terms of the overall objective. 
The profit motive is the "reason why" of data 
processing. When management decision is in conflict 
with this motive, it must be resolved in favor of 
profitable operation. 
* * * * * 
84. 
- v-
CASE STUDY. 
GILLETTE SAFETY RAZOR COMPANY 
Within the past decade, the possibilities 
of automatic processing for business have come to 
hold a strong appeal for management. For several 
years, because of the size and cost of the equipment 
which was first available for commercial use, busi-
ness data processing applications were confined 
almost entirely to large insurance companies, public 
utilities, government agencies, and a few of the 
nation's very large industrial concerns like General 
Electric or United States Steel. More recently, the 
development of automatic machines that are smaller 
in size and more moderate in cost has meant that 
even medium size manufacturing and merchandising 
concerns are now faced with questions about conducting 
a data processing study, evaluating the needs for 
and benefits from electronic data processing, and 
selecting and applying the equipment. 
While very large concerns can usually 
afford to retain data processing experts on their 
payroll or employ consultants to assist them in 
investigating and preparing for the acquisition of 
a million dollar computer, this is less likely to 
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be the case for a company of more moderate size. 
The smaller size of the potential data processing 
installation in such a company, the more limited 
resources of the company~ and the scarcity of people 
who are experienced in data processing all help 
to make a data processing investigation more diffi-
cult. Although the sales representatives of the 
equipment manufacturer• oan usually assist with 
some of the programming and other technical problems, 
the selection of a system for a data processin~ study, 
the conduct of the study, and the evaluation of the 
needs for and expected benefits from automatic 
equipment is the responsibility of the potential user. 
With a view towards assisting other companies 
that are concerned with the investigation and use of 
data processing equipment, the Gillette Safety Razor 
Company was selected as a medium size firm in which 
to carry out a data processing study and to investi-
gate the benefits of automatic equipment and its 
effect on the operations of the company. 
Another objective of this study is to 
describe the procedures which led to the acquisition 
of an IBM 650 Electronic Computer at the Gillette 
Safety Razor Company in Boston, the current and 
proposed uses of the computer, and some of the 
management problems involved in its operation. 
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The writer realizes the fact that the 
Gillette Safety a.zor Company is somewhat bigger 
than most of the large business concerns in Thailand, 
and no one company of this size in Thailand can 
llttord such a huge electronic data processing system 
at the present time. The reason is simply because 
management in Thailand has not utilized data pro-
cessing devices to their maximum capacity although 
the volume of business and paper work guarantees the 
effectiveness in the applications. Management in 
Thailand has concentrated on using data processing 
equipment in payroll, accounting, and statistics 
leaving other important aspects such as market 
research, production control, inventory control, etc. 
unexplored. However, the Gillette Safety Razor 
Company was selected for the case study chiefly 
because it was the only company wllica:al.lowacl:',th.e 
.titer accea• to the necessary information and 
observation of its equipment. 
The information which forms the basis for 
the paper has been obtained through in~erviews with 
Mr. Milton L. Glass, Executive Assi.stant Line Opera-
tions, Controller's Department, and Mr. Edward H. 
Tulloch, Manager of Machine Accounting at Gillette, 
and some limited access to company records. 
* * * * * 
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It was in the latter part of 1955 that 
management at Gillette started to play with the idea 
of "computerizing" some of the company's office 
methods. In January 1956, an Electronic Data Pro-
cessing Committee was appointed, made of four members 
and headed by a chairman, all company employees. 
This committee was given the task to investigate 
available electronic data processing equipment and to 
evaluate its suitability for Gillette's purposes. 
The Committee was instructed to submit 
an opinion as to whether:-
1. Gillette had data Processing routines 
which could be handled advantageously 
on electronic data processing equipment, 
and therefore, that further detailed 
studies should be undertaken, or 
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2. Gillette •·a need for currently available 
electronic data processing equipment was 
~ue~tionable, and a feasibility study 
should be deferred until systems had been 
developed by the manufacturers which moBe 
nearly fitted Gillette's needs, or 
3. Gillette had no electronic data pro-
cessing applications which would justify 
consideration of such a system, now, or 
in the foreseeable future. 
At the outset, the Committee proceeded to 
acquaint itself with the principles involved in elec-
tronic data processing, and to establish the difference 
between electronic computer methods and manual or 
machine methods. 
It was soon realized that the most signifi-
cant advantage of electronic computers was their 
ability to handle long and involved data proessing 
operations without human i~ervention. This was made 
possible by the ability of the computer to store in its 
own memory, its own instructions and the data upon 
which these instructions were to operate. In an 
ordinary punched card procedure, an operator must 
intervene at the conclusion of each machine run, in 
order to transport the cards to the machine which is 
to be used next in sequence. A major part of this 
manual handling, which is one of the disadvantages 
of punched card processing, is eliminated when 
electronic computers are used. An electronic com-
puting system, processing the same data, would, 
without stopping at the intermediate steps in the 
routine, create the problem solution in the form of 
a finished r~port or punched cards. It would supply 
its own internal circuitry, all without the inuer-
vention of an operator. In addition to this, 
trlleaeve~ necess~ry, the computer could maintain its 
own electronic file, which could be updated at 
required intervals. 
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The Oommi ttee became aware of ttlile fact that 
the benefits to be expected from the use of a computer 
could only be obtained through large expendit~es, and 
that one of the most important sources of expenditure 
was the cost of programming the computer. Since pro-
gramming is the art of planning the steps for the 
solution of a problem and coding these steps in the 
language of the computer, detailed systems analysis 
which traces the flow of information from its origin 
to its final disposition, is required. On the basis 
of the results of this systems analysis a flow chart 
is constructed which shows in complete detail the 
order in which the data is to be treated for the 
solution of the problem. Jrom this flow chart the 
4atat1sntranslated into a machine code, or program. 
A large computer job may require several 
months to program. Eighty or ninety percent of this 
time will be devoted to systems analyiis. The result 
of the systems analysis, the flow chart, is then 
turned over to the coder for conversion into machine 
language, after which t@e program has to be run on 
the computer, debugged, and then used. 
Since programming is a lengthy and costly 
job, only those routines which are highly re~etitive 
in nature can be economically converted to an elec-
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tronic data processing systea. 
Actual computer problem solution require more 
steps in much greater detail than would be employed by 
a clerk in doing the same problem manually. A computer, 
having no intelligence, except that which is supplied 
by a programmer through a written program, must operate 
in this fashion. Even though these many steps are 
necessary, the tremendous speeds which are achieved 
by the electronic computer through its electronic 
circuitry permit extremely rapid solution of problems. 
During the Company's course of investigation 
of available computers, attention was drawn to the 
existence of small, medium and large computers. Small 
computers are generally special purpose machines whose 
applications are limited to the uses for which they 
are designed. They range in cost from $25,000 to 
$100,000. Medium size computers are usually general 
purpose machines which are capable of doing most of 
the operations which a large machine is able to do. 
They lack, however, the capacity and speed of the 
large computer and require much more complex programming. 
Medium size computers range 1n price from #200,000 to 
$500,000. Large compute~s have maximum capacities 
and speeds, and range in price from #1,000,000 to 
$4,000,000. 
The Committee restricted its investigation 
to computers which had been developed for processing 
of business data. A survey of computer systems was 
limited to five manufacturers who were selected on 
the basis of their reputation in the computer field. 
These systems were:-
UNIVAC FILE COMPUTER - Speery Rand Corp. 
DATAMATIC 1000 - Datamatic Corporation 
DIANA- Laboratory for Electronics, Inc. 
DATATRON - Electro-Data Corporation 
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IBM 650 - International Business Machine Corp. 
UNIVAC FILE COMPUTER: 
This machine is equipped with magne·tic drum 
-~· 
type memory. Its input and output consist of magnetic 
tape, paper tape, punched cards, or electric typewriters. 
The computer was at the time not available for testing 
or use and was not a,proven system. The completion of 
the prototype had been promised for the middle of 1956. 
The complete system with all of the recommended peri-
pheral equipment, was expected to sell for about 
t~oo,ooo. 
The File Computer was not directly compatible 
with Gilletie's tabulating equipment, and its use would 
involve purchase or rental of some decoding equipment. 
DATA.MA.TIC 1000: 
b" This computer was toAmanufactured by Data-
matic Corporation, at tha.t ~ime a subsidiary of 
Minneapolis-Honeywell Re~lator Company and Raytheon 
Manufacturing Company. 
The Datamatic 1000 was to be a high-speed, 
general purpose system intended for application to 
problems involving large amounts of data. The system 
would use a magnetic core type memory with a capacity 
of 2,000 words. Input and output to the system would 
be by means of magnetic tape. A converter would 
become available !or going from car.d input machines 
to tape, and from tape to the IBM printers and card 
punches. 
The machine was estimated to sell for 
11,750,000 and would compare in size to other data 
processing equipment of similar size. No installa-
tions had been completed, and the first computer was 
expected to be installed by the end of 1956. 
The Committee considered the Datamatic 1000 
to be too large and costly for Gillette's purposes. 
DIANA: 
This computer system was to be manufactured 
in Boston by the Laboratory for Electronics, Inc. It 
had a drum which will store more than 200,000 words, 
rotating at the speed of only three revolutions per 
second, but which, despite its low speed, had access 
times to data ~iored on the drum that are comparable 
to competitive equipment. 
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Laboratory ~or Electronics, Inc. was at the 
time building a computer for delivery late in 1956 to 
the Chase Manhattan Bank &a New York City. 
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Representatives of the firm advised the 
Committee that they could provide a Diana system for 
Gillette for about $250,000. The Committee considered 
the Diana to be an excellent computer, but felt that 
since the manufacturer had never completed and tested 
a machine, it could not consider the Diana to be an 
available system. 
DATATRQN: 
Datatron is a versatile, medium sized computer. 
It has a magnetic drUm type memory with a capacity of 
4,080 words. Input and output are accomplished by 
means of electric typewriters, photoelectric paper 
tape readers, high speed paper tape punch, IBM punched 
card equipment, line printer, and magnetic tape. 
At the time, the machine delivered for about 
$300,000. Some fourteen co .. ercial installations had 
been completed, and fourteen additional computers 
were on order. 
The committee felt that a more detailed 
study of this system should be made. 
IBM 650: 
The IBM 650 is a medium sized electronic 
data processing system renting for about $6,000 a 
month. (A selling price was not estalaished at the 
time of the preliminary study.) 
The system has a magnet~c drum storage with 
a capacity of 2,000 words. Input is accomplished by 
punched cards, and output can be either punched cards 
or direct line printer. 
Additional equipment was available, such as 
magnetic tapes for input and output and core storage 
memory units. The units would add materially to the 
cost of the system. 
95. 
The IBM 650 had received wide acceptance with 
approximately two hundred machines delivered. The 
Committee recommended that a detailed review of the 
IBM 650 should be made to permit an evaluation of the 
system. 
* * * * * 
These new machines would be expected, not 
only to red~ce operating costs and to accomplish more 
rapidly the data processing tasks which were undertaken 
at the time, but also to open to management the oppor-
tunity of utilizing new techniques of control over 
business processes. 
mean:-
At Gillette, a data processing system could 
1. better control over the computer 
associated aspects of the business, 
2. more rapid processing of data, 
3. a reduction in existing clerical costs 
and machine rentals, 
4. a reduction in errors, 
5. better coordination between departments 
of the firm, 
6. new information not previously available 
because high cost in terms of time and 
money, 
7. more timely information which therefore 
has greater usefulness. 
8. more information of an exploratory or 
speculative nature, "accounting for 
the future." 
The Committee was helped by the experience 
of other users in its selection of jobs within the 
Gillette organization, which could be handled advan-
tageously on an electronic data processing. system. 
Below are listed some of the jobs at Giliette to 
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which a computer could be beneficially applied. 
ORDER AND BILLING 
(Including: 
Accounts Receivable 
Invoicing 
Sales Analysis 
Finished Stock Inventory 
Cost of Sales.) 
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Invoicing and related accounting operations 
were handled in the Tabulating Department as completely 
separate machine operations. An electronic computer 
system could furnish basic data for all of these 
related steps as part of the principal operation of 
prep~ring invoices with man.y of the intermediate steps 
eliminated. 
PAYROLt 
A computer would eliminate the need for 
maintaining certa1n.manually prepared records which 
were prepared in the Payroll Department, and would 
produce labor distribution reports for the Cost 
Department as a by-product. 
-MARKETING RESEARCH 
The greater speed of an electronic computer 
would permit the test.ohecking of more o1ties if 
additional test cities were desired. 
SALES ANALYSIS 
The speed and accuracy of a computer would 
make these analyses available at an earlier time. 
PRODUCTION SCHEDULING 
A computer would permit a flexibility of 
production planning not possible with Gillette's 
punched card system. 
PRODUCTION REPORTS 
Additional information could be supplied 
more readily than under the present system. 
STORES INVENTORY AND ACCOUNTING RECORDS 
T .A computer report woul4. a1ert the stores 
cl.erk when the. minimum stock level and re-order point 
had been reached. 
ACCOUNTS PAYABLE 
The computer would produce as a by-product 
of the accounts payable processing the appropriate 
account distribution and provide special expense 
analysis. 
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BUDGE~ING 
The level of projected sales could be varied 
almost endlessly and revised budgets could be produced 
with much less effort than previously. 
PURCHASING 
In a completely integrated data processing 
system, purchasing, inventory control, and accounts 
payable could be tied together in the data processing 
system to provide maximum savings. 
* * * * * 
Based on its pre~iminary study, the Committee 
felt that the above functions in Gillette were those 
'Which could be successfully be adapted to an electro-
nic data processing system. Conversion o.f all these 
routines to an electronic system was expected to take 
a considerable length of time. 
The Committee further felt that the first 
application ought to be the Order and Billing, with 
its related routines. When transfer of these routines 
to the computer had been completed, payroll was 
recommended as the next routine to be "computerized". 
Completion of the transfer o,f these functions could 
t~ke place wit~n two or three years after placing 
the order for a computer. The waiting period before 
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the computer was received could be utilized for training 
programmers and in systems analysis and programming of 
the first routines. Transfer of other applications 
could be completed by the end of the fifth year 
after the computer was received. The reason for 
extending the period of application over this long 
period of time was due to the great deal of systems 
analysis which would be required in order to tie in 
properly all associated aspects of the electronic 
computer system. 
The Committee also built up the esttmated 
costs and savings that Gillette could expect over a 
ten year period from the operation of an electronic 
computer system. In setting up this estimate a 
number of assumptions were made:-
1. that it was a medium sized computer, 
2. that the computer was to be purchased 
rather than rented, and its cost was 
to be amortized over a five-year 
period as a conservative accounting 
practice, 
3. that "before computer" costs were also 
amortized over a five year period, 
4. sal~ry figures included a factor for 
directly applicable fringe benefits, 
5. salary increases for computer personnel 
were not projected for future years. 
As will be seen later, it was decided to 
acquire the computer on a rental basis. The costs 
and savings analysis is therefore not really relevant 
to this paper, but it was felt worth while including 
it as a matter of general interest. 
101. 
After a computer has been ordered there is 
generally a waiting period from order date to delivery 
date of from six months to two years. This waiting 
period may be used to train programmers and operators, 
in malting systems studies and revisions, in writing ·· 
programs for the new computer, and in prepar~ng the 
physical location which the computer is to occupy. 
The costs and ~avings analysis indicated 
excess costs over the old system in the first years 
of the computer's. operation. The savings over the 
old system would begin in the fourth year and reach 
a peak of #129,000 in the sixth year. 
The question of the validity of such a cost 
and savings estimate was taken up during the discussion 
with Mr. Tulloch. Mr. Tulloch admitted that the value 
of the estimate was limited, and that its main 
function was to aid in "selling" management on the 
idea. Most of the savings associated with the use 
of electronic computers were intangible, or could 
not be readily translated into monetary figures. 
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The facts which were developed as a result 
of the committee's review of the several electronic 
data processing systems indicated that Gillette could 
advantageously use a medium sized computer. The 
projection of costs and savings indicated that the 
pay-out period for an electronic data processing 
system would be about eight years. During the fourth 
year of the system's operation, the savings in 
clerical costs and punched card machine rentals, 
made possible by the computer would begin to exceed 
the total annual cost of the computer. 
Although there was a great deal of activity 
in the computer field, most of the manufacturers were 
not delivering machines. In fact, the Committee 
.found only two manufacturers who were producing and 
delivering a medium sized computer which would be 
suitable for Gillette's purposes. The two manufacturers 
were the International Business Machines Corporation 
and the ElectroData Corporation. I.B.M. manufactured 
the 650 Magnetic Drum Computer, and ElectroData, the 
DATATRON. Even though these two computers had wide 
individual differences, either system could handle 
Gillette's data processing routines. 
The Committee therefore recommended that a 
detailed study be made of both the IBM 650 and the 
DATATRON. 
The program which the Committee recommended 
for the completion of the study was:-
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1. Set up an evaluation committee comprised 
of selected people in Gillette. These people would 
be relieved of all other duties and their sole respon-
sibility would be the study of the IBM 650 and the 
DATATRON for the purpose of determining which system 
was best suited for the handling of Gillette's data 
processing. 
2. Invite representatives of the recommended 
systems manufacturers to make detailed studies of 
Gillette's applications for their machines''after 
which the manufacturers would submit proposals for 
Gillette's consideration. 
3. Consider the advisability of employing a 
consulting firm to assist in the evaluation of the 
manufacturers' proposals. 
4. Send the Committee to manufacturers' 
programming schools to prepare them for the responsi-
bility of evaluating the computer systems which they 
would be considering. 
5. Give the Committee the responsibility 
of keeping Gillette management informed as to new 
developments in the electronic data processing field. 
6. Have the Committee evaluate the manu-
facturers' proposals and make recommendations to 
management as to which system would be better for 
Gillette's pruposes, and whether Gillette should 
rent or buy the recommended system. 
In actual practice, these recommendations 
were not put into effect. The same committee handled 
the next steps, and no outside consultants were 
called in. It became quite clear that from a 
technical point of view, it was immatterial which of 
the two machines, the DATATRON and the IBM 650, was 
acquired. Far more important than the machine was 
the assistance and service the manufacturer could 
offer. On approaching the two manufacturers, it 
became evident that ElectroData was not prepared to 
undertake a formal study of conditions at Gillette, 
but declared that after the computer was acquired, 
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all necessary assistance would be given. International 
Business Machines Corporation, on the other hand, 
offered to make such a study, to assist in the 
necessary training of personnel for operating the 
computer, and to prepare the ground in other ways. 
This difference in attitude between the two manu-
facturers more or less settled the question as to 
which machine to acquire, and I.B.M. was called in. 
On the basis of its formal study of condi-
tions at Gillette, I.B.M. submitted a report with 
its recommendations with regard to the 650 computer. 
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The first part of this report constitutes 
a de•cription of the computer, essentially technical 
in nature, and need not be discussed in this paper. 
Input to the computer as recommended in the 
report would consist of punched cards being read in 
two machine feeds, one operating at 200 cards a 
minute and one at 150 cards a minute. Output would 
consist of printed forms, or reports, at a rate of 
150 lines of 120 characters each, a minute, or punched 
cards at 100 a minute and summary cards, when called 
for by the system. 
Other features stressed in the report were:-
1. Ability to check itself, automatic 
table look-up and optimum programming. 
2. Wide acceptance. 
3. Compactness and mobility. Each unit is 
on casters and can be taken into building 
elevators and easily rolled into position. 
The heaviest unit weights less than the 
IBM 407's which Gillette already had 
installed. 
4. Oompatability with other IBM units. If 
desired, magnetic tape could be used as 
input and output. Upto six magnetic 
tape drives could be connected to the 
computer at any one time. 
5. Additional features and units may be 
added as desired, increasing the speed 
and power of the system to a point 
greater than even some of IBM's 700 
series. Additional features: up to 
3 printers, maa~etic core storage 
supplementing the drum, floating point 
arithmetic, indexing accumulators, and 
magnetic tapes. 
6. Ease of programming. 
* * * * * 
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It was recommended that Gillette select key 
people from the accounting area, train them in program-
ming the IBM 650, making use of IBM's available services 
and facili ti.es for the purpose, and assign each the 
programming of work relating to his own area. Existing 
key Tabulating Department personnel, similarly trained, 
working with them as assigned teams, would provide 
ability and technical background to supplement their 
efforts. 
Initial use of the computer was recommended 
for Daily Forecasts and Alloca~ion Control, and Invoicing 
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and Inventory. The net effect of the changes should 
be, in addition to operating economy, to enable 
Production, Sales, and Shipping to plan ahead more 
effectively than in the past. Telescoping the present 
two day invoicing procedure into an interval of less 
than two hours should permit invoicing almost at the 
time of shipp~ng with consequent economies. Detailed 
and rapid correlation with sales and production 
forecasts should permit more flexibility in planning. 
It is impossible in this paper to touch in 
detail on the changes proposed by all areas affected. 
A closer look at the Tabulating Dep~rtment, however, 
seems worth while, not because it is representative 
of the changes proposed, but rather because it is the 
department affected most extensively by them. Functions 
which previously had been separate would become 
combined. Intermediate tabulations would be eliminated 
since the IBM 650 would prepare the final result 
directly. Operator tending would be reduced owing 
to integration and elimination of human intervention. 
Scheduling, supervision, checking and other collateral 
functions would be reduced and simplified. 
The savings in personnel, 5 out of 37, and 
machines 10 out of 36, listed below, relate only to 
direct productive personnel and machines concerned 
with the areas: ·sales, Billing, Sales Analysis and 
Payroll. 
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TABULATING DEPARTMENT: 
DescriJ2t i on 03=d Setu;e Reduction 
-
Department Head l 
Supervisors 4 
Coord~ torr; l 
~eY P ch O~erators 10 
Machine Ope~ators ll • • • • • • • 3 
Group Leaders 4 
Clerks 4 • • • • • • • 2 
Machine Control l 
Messengerr l 
Total 37 5 
Type 407 Accounting Machine 3 ••••••• l 
Type 403 Accounting Machine 3 ••••••• l 
Type 101 Statistical Machine l 
Type 077 Collator 3 ••••••• l 
Type 604 Calculator l •••••••• l 
Type 552 Interpreter l 
Type 514 :leproducer 2 
Type 517 Summary Punch l ••••••• l Type 523 Summary Punch l ••••••• 1 
Type 519 Document Originator l 
Type 058 Verifiers 3 
Type 024 Key Punches 6 ••••••• 1 Type 031 Key Punch l 
Type 082 Sorters 
3g ••••••• 
3 
Total io 
A ~loser analysis of the system, it was suggested, 
might well reveal that further replacements could be 
achieved. 
Overall savings indicated were as follows:-
EQuipment Recommended for Acqyisition: 
Monthly Rental 
Type 650 Console Unit - MHdel 2 
Type 655 Power Unit 
Type 533 Read~Punch Unit 
Type 514 Summary Punch 
Type 858 Cardatype Control Unit 
Alphabetic Device for 533 
input-Output Device for ~7 
Transmitting Typewriter for 858 
Auxiliary Key-board for 858 
Printing Punch and Attachments 
Arithmetic Unit with Multiplication 
Tax 
Total Recommended for Acquisition 
$2,400 
800 
550 
100 
195 
325 
500 
55 
20 
75 
95 
~ $5,2'49 
Total Recommendedc;f'or Acquisition 
Equipment Recommended for Release: 
1 Type 407 Accounting Machine 
1 Type 407 (second shift) 
1 Type 403 Accounting Machine 
1 Type 523 Summary Punch 
1 Type 517 Summary Punch: 
1 Type 604 Calculating Punch 
3 Type 082 Sorters 
1 Type 077 Collator 
1 Type 024 Key Punch 
Tax 
Total Equipment Released 
Net Increase in IBM Rental, Monthly 
Personnel Reduction 
28 @ $250 per month 
Summary: 
Machine Reduction 
Personnel Reduction 
Total Reduction 
Machines Recommended 
Net Savings 
Per month 
$2,871 
7,000 
9,871 
__5..t.ili 
14,022 
$BoO 
200 
575 
65 
65 
610 
180 
80 
35 
261 
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$5,249 
~ 
l2,"37E 
Annually 
$34,452 
84,000 
118,452 
62,~88 $56,64 
$7,000 
Training of' personnel would consist almost 
exclusively of' training existing personnel in prQgram-
ming. Operation of the IBM 650 system would relatively 
·simple and would require little additional training 
if the operator is experienced in feeding and tending 
IBM 407 Accounting Machines. Since programming consists 
largely of' securing decisions from management as to 
what shall be done and how, it is best performed by 
experienced key personnel. Testing the program on 
the machine, or "debugging" requires thorough 
knowledge of all stages of the program. It was 
suggested *hat courses in programming should be 
given by IBM representatives on Gillette premises. 
These courses could then be more purposeable and 
slanted toward company needs. If additional 
training would be required, this could be given 
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at IBM's Boston Training Center. After the preli-
minary training course, it was suggested that detailed 
analysis of present methods and final determination 
of proposal be arrived at. The detailed programs 
could then be tested, at no cost to Gillette on 
650 equipment elsewhere. 
No additional space would be needed for 
the installation. Necessary fittings for power would 
be supplied by IBM. If the temperature of surroundings 
does not exceed 90°F., no air-conditioning would be 
required. If this would not be the case, air-condi-
tioning would be necessary. 
A time-table was worked out, based upon 
a 12 months overall period, as follows:-
In the first month: 
Course in basic machine operation for all 
personnel responsible for development and programming 
of applications. 
By the end of the second month: 
Potential applications should be reviewed 
and decided upon. 
1~1. 
In the third month: 
Definition of the primary application should 
be completed as to:-
1) Objective and complete job description. 
2) Review of source records, volumes, 
peak-load periods and other information 
that may have a bearing on the approach 
to the problem. 
By the end of the fourth month: 
An overall block diagram of the application 
should have been prepared. This should include major 
objectives only, and should not be too detailed. 
After 4-l/2 months: 
Advanced programming training should start 
for those who will actually program the computer. 
By the end of the sixth months: 
Detailed block programming should be com-
pleted and approved. 
By 6-1/2 months: 
Programming, based on block diagrams should 
start. 
By 4-1/2 months before installation: 
Programming should be completed and reviewed. 
Instruction and loading cards should be punched and 
checked. Control panel wiring should be planned and 
diagrams drawn. 
4 months before installation: 
Preparation should be made for program 
testing and physical installation requirements determined. 
3 months before installation: 
Job should be tested by external computer. 
2 months before installation: 
Review, and if necessary, make indicated 
changes based on testing experience. When primary 
applications have been completed, secondary appli-
cations may begin. 
Two alternatives were suggested for the 
installation of the computer:-
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a) Install it in an area by itself, 
surrounded by tables, a desk or two, a wall chalk-
board and provisions for chart display, a printing 
card-punch and a sorter. Sound-proofing would then 
be desirable. 
b) Install the computer in a separate 
room and conduct planning activities on the outside. 
The IBM recommendations were adopted almost 
in their entirety. It was, however, decided not to 
acquire the Cardatype Unit, which is an invoice 
printer, and which could be used for various types 
of report writing. It was felt that the Company's 
need for the time being did not warrant its acqui-
sition. The recommendation to acquire the 650 was 
submitted by the committee to the controller, who 
finally approved the acquisition. 
Due to the problem of repair and obsolescence, 
it was decided to rent, rather than to purchase. If 
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the machine had been bought, it would still have been 
possible to buy service or train own personnel !or 
maintenance, but the management problems would have 
been magnified. 
The computer was ordered in August 1956 and 
it was to be put in line with an IBM 533 Read-Punch 
Unit and and IBM 407 Accounting Machine. By this 
arrangement considerable flexibility could be achieved 
since ~ards could be read in by each machine separately, 
or by both machines simult~neously, and output could 
be obtained as cards or printed directly, as the 
need might be. 
Training of personnel and the various 
steps of installation w~re performed according to 
the schedule suggested by I.B.M., and the system was 
ready !or operation by July 1, 1957. 
The first operations placed on the computer 
was Accounts Receivable Accounting, Invoicing, and 
Daily Order Status Reporting. Four months after 
installation, Payroll was placed on the computer. 
At the present time, its operation also includes 
the applieations to Sales Analysis, Finished Goods 
Inventory, and Cost of Sales. 
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Certain management problems are associated 
with the computer. Because of its newness, Mr. Tulloch 
claims, top management interest is focused on the 
computer, and a certain amount of interference with 
its operation is caused thereby. A second problem has 
to do with the decision as to when to "freeze" a 
program. Systems analysis and program improvement 
is a neverending process, but it is imperative to 
compromize on it, so that some degree of stability 
can be obtained. Too many changes, and too little 
stability, invites the possibility for more human 
errors to slip in, particularly if changes are made 
before the personnel has had time to become familiar 
with the old process. Every change also involves 
de-bugging time, although this factor is not critical 
for the time being, since ample computer time is 
available. As more operations go on the compuser, 
this, however, may become a factor of considerable 
importance. Finally, considerable competition 
exists between the departments for the services of 
the computer. This puts pressure on the computer 
personnel to put more operations on the computer. 
Mr. Tulloch feels that more time should for the 
present time be spent on improving present programs, 
so that these can become "frozen" before new operations 
are incorporated into the system. 
* * * * * 
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- VI -
APPLICATION OF DATA PROCESSING IN THAILAND 
Since the first introduction of IBM machines 
to the market in Thailand in 1954, data processing has 
become more and more meaningful to all businessmen of 
large industrial concerns and especially in the govern-
ment circle. However, data processing has been 
utilized heavily only in the fields of accounting and 
statistics. As a result, "Data Processing" in 
Thailand has acquired another equally popular name 
of "Punched Card System of Accounting." 
Even after the first installation of IBM 650 
computer at Siam Cement Company in 1957, computer and 
data processing has been applied mainly for accounting 
purposes. Perhaps, some of the most important obser-
vations that have been made with regards to the slow 
improvements in data processing field in Thailand are:-
. 1. That the development and installation 
of data processing equipment is an expensive under-
taking and has often cost more than was originally 
expected. 
2. That lack of knowledge of computer 
methods on the part of businessmen themselves has 
limited the applicability of the available equipment. 
3. That all programming as well as technical 
problems.have to be handled solely by the IBM personnel. 
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These men have no thorough knowledge and understanding 
in the trade or business of their customers. 
4. No school or college has offered any 
course or training program in this field so as to 
educate the students 1n the subject. It was not until 
1957 that Chulalongkorn University inaugurated its 
SEATO Graduate School of Engiaeering and since has 
offered a course in Punched Card System as a part of 
its curriculum. This course is partly a survey of 
mechanization of punched card machines, and partly 
concerns with operation and control panel wiring for 
IBM machines. In 1959, the SEATO School placed an 
order for an IBM 1620 Computer to be installed in 
1960 and a course in Computer Programming will be 
offered in 1961.1 • This will provide students with 
a working knowledge of operating and programming an 
electronic computer. 
Since World War II the complexities of 
business have increased. As a consequence the 
preparation of reports has been slowed and these 
reports have become less useful. Reports have been 
speeded up by a process of estimating, but these 
lack a corresponding accuracy necessary to preeise 
control of today's businesses. 
1
·From an interview with Mr. E.F. Ormsby, IBM World 
Tradelr New York. (IBM 1620 is one in a new 
·series of medium sized computers. See Appendix B~ 
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As business has become more competitive, 
good answers to questions, such as what to produce, 
when to produce, how..,·.much to produce, and where to 
produce, have become vital to successful operation. 
These are quest£ons requiring judgment as to historical 
data, in-process information and forecasting data. 
Properly analyzed and interpreted, such data signi-
ficantly aids management in making good decisions. 
It is also important to be able to make a great number 
of assumptions as to sales and production costs and 
to obtain the results of these diff•rent assumptions 
so as to ·set the best course of action. The great 
volume of historical data, daily information, and 
forecasting is now easily handled in an accurate 
and rapid manner. Without electronic data processing 
equipment it was simply impossible to do any of this 
reporting in time for effective decisions. This 
capacity for accuracy and speed is one of the '· 
greatest and immediate benefits from electronic 
data processing. Long run benefits will be evidenced 
in the stabilization of production and the highly 
desirable stability in employment. 
The trend to data processing has largely 
resulted from the growing numb•rs of successful 
applications. What, then, are the areas of management 
interest and concern where computers and data pro-
cessing devices have profitable applications? 
1 • 0 Banking. 
The Banking Industry in Thailand has had 
one of the most rapid growths of any industry in the 
country. In 1960, it is approximately three times 
its 1946 size. 
At the present time, almost all the banks 
in Thailand have put electronic equipment into their 
banking operations to some extent with the exception 
of only a few small banks. The equipment used ranges 
from the IBM 802 Proof Machine, Card Punch, Sorter, 
Collator, Tabulator (Accounting Machine), to Elec-
tronic Calculators. 
The IBM 802 Proof Machine is usually used 
in the Transit and Proof Departments where checks, 
deposit slips and original documents:: of other debit 
and credit transactions are received. In these 
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.departments, the "802" performs the following functions:-
1. provides immediate proof o.f each deposit, 
2. sorts checks and documents and dates them, 
3. endorses checks, 
4. provides a complete reference record 
on a master tape. 
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In addition, many banks are using Accounting 
Machines or some other special-purpose machines, such 
as the National Cash Register's Post'tronic to perform 
these functions in their Bookkeeping Departments: 
1. to post checks and deposits to the 
proper accounts, 
2. to calculate new balances in the accounts, 
3. to provide a record of posting to the 
accounts. 
Moreover, IBM 402, 407 Accounting Machine 
may be used in collaboration with IBM 082 Sorter and 
IBM 077 Collator 
1. to prepare the daily journal, 
2. to automatically update the accounts, 
3. to take a daily trial balance 
4. to automatically prepare a periodic 
statement of the customer's account. 
2.0 Insurance Companies. 
It is generally ag~eed that one of the 
major operating expenses of an insurance company is 
processing of data. It is not surprising then that 
insurance companies in Thailand have been the leaders 
in exploring and expanding the potentialities of 
electronic computing systems. 
The present existing data processing 
equipment at the Oriental Life Insurance Company is 
used to perform the following functions:- 2 • 
1. to calculate the dividend scale appli-
cable to life insurance policies. 
2. to.develop the premium rates and policy 
values for new life insurance policies. 
3. to develop joint and ·survivor annuity 
premiums. 
4. to calculate the company's reserve 
liability, and a variety of other 
mathematical and statistical problems 
arising in actuarial work. 
A plan for expanding the applications 
of the existing equipment to embrace some additional 
activities has been worked out by I.B.M. personnel. 
The functions of the whole system can be arranged in 
3. general groups as follows:-
1. Ordinary Insurance: 
a. Premium billing including dividend 
anc&~·loan notices. 
b. Calculation of dividends and divi-
dend options. 
c. Calculation of policy and automatic 
premium loan interest and balances. 
d. Calculation of reserves. 
e. Nonforfeiture calculations. 
f. Agency commissions. 
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2. Ordinary annuity accounting and valuation. 
3. Group ~nsurance: 
a. Premium billing 
2. Mr. B.F. Solderlund, General Manager of IBM Head-
quarters, Bangkok, Thailand. 
3.n.g. 
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b. Calculation of reserves 
c. Calculation of dividends 
d. Agency commissions 
e. Accounting and statistics. 
4. Group annuity 
5. Mortality studies 
6. Bond and stock accounting 
7. Mortgage accounting 
8. Payroll. 
3.0 Other potential general applications. 
,.1 Sales 
The fUnction of a sales department is to 
obtain orders for the product of a company. The orders 
are received along with other orders to ship goods to 
specific destinations in return for money paid. These 
orders are filled from sales stock or an order placed 
on production ~Y sales, if out-of-stock. Subsequently, 
the order is completely filled and shipped. Then the 
·customer is billed. The entire transaction is 
completed when payment is received. Sales guide 
management in determinging stock levels of finished 
products. 
What can the electronic machine do that 
manual methods cannot do? Using machines the sales 
department can accumulate great quantities of statistics 
and market data to show how its products have been 
accepted and to determine future sales policies. 
Prioe and distribution studies can be made and 
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sales forecasts can be prepared quickly and accurately 
in response to any number of assumptions. Coupled 
with this. is the analysis of products by style, 
model•~ and size, This is also complicated when 
more tha~ one plant is available to produce the 
given product. The job simply stated is to determine 
how much to produce of each product in order to 
achieve a maximum profit. 
The variable factors are so numerous that 
only with electronic devices can reasonable answers 
be worked out. Before data processing systems were 
developed, rough estimates were made which generally 
were inadequate and often erroneous. The data 
processing machine can help project sales goals 
and set production targets. 
3.2 Production. 
The production department must perform the 
fUnction of getting orders manufactured and turned 
over to sales stock. It must provide the goods at 
a minimum cost, with existing facilities, and at the 
time desired by sales. 
One of the most difficult problems to 
control is that of scheduling the manufacture of 
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parts and final assembly. It is a major problem to 
most manufacturing companies, and good control, 
without computer orddata processing machines, is 
attained only by use costly clerical help. Production 
control usually starts with a production forecast in 
finished units based in turn upon the sales forecast. 
The production is exploded into material components 
and parts which must be turned into material schedules 
by months. In turn, considerations must be given~to 
manufacturing time by outsit• suppliers, plant 
capacities, labor requirements, and many other 
factors significant to a stable production process. 
Inventory policy must be set in relation to 
production schedules. Here the data processing equip-
ment can perform a perpetual inventory, writing out 
items below re-order point, maintaining hourly 
changes in the status of inventories and showing 
the due-in, due-out, and overdue parts. Periodic 
reports determine the dollar inventory investment, 
the variances from last report, and generally keep 
management informed of inventory levels and the 
need for changes. 
Another related aspect of production is 
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the determination of assembly schedules and machine 
loading to acheive the maximum labor efficiency in 
production. Computers can process a considerable 
number of variables and substitute arithmetic computa-
tions for guess work. 
In the area of cost control they perform 
the enormous job of up-dating important cost records. 
Constantly changing costs can be imme.diately reflected 
by processing the new costs continuously. Standard 
costs compared with actual costs. show the per cent 
of efficiency. Any unusual or out of line costs a~e 
immediately detected.and reported so that action can 
be taken. Costs combined with the level of inventory 
at any given mament can. be read out to show the 
actual dollar amount of goods on hand. This is an 
example of the advantage of internally stored records 
in the form of electrical impulses in a computer 
system. As a by-product of the costing operation, 
the shop payroll can be calculated to determine 
premium e.arnings, and the gross pay report forwarded 
to accounting or held for the payroll computation. 
Data processing together with a computer 
in the area of production save clerical expenses, 
improves accuracy, and speeds up the paper work. 
Management is relieved from routine decisions and 
can devote time to more important considerations. 
3.3 Accounting. 
The mechanization of clerical activity has 
enjoyed a long history in the area of accounttag. 
This is the primary reason why payroll, accounts 
payable, accounts receivable, and ledger work are 
among the first applications to be converted to 
electronic processing. Data processing also produces 
easier means of budget accounting by departments, 
aging of accounts receivable, daily posting, main-
tenance of year-to-date figures, and statistical 
analysis. It reduces re-copying of figures, mental 
calculations and inevitable errors in a vital area 
of company activity. In general, reporting speeds 
are increased, more detailed reports are available, 
and tighter controls over company's activities are 
obtained.. 
* * * * * 
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As a company improves its electronic processing 
techniques, more time is avai1able forc·other applications. 4 • 
The speed and accuracy interests the marketing committee 
or the engineering group. Pur.chasing looks for new 
ways to control bids, prices, and supplier information. 
Credit unions wish to expand their activities without 
4.see Appendix "E", for some specific applications. 
adding more personnel. Drafting wants ready reference 
to parts numbers, manufacturer's lists, the exact use 
of parts in company products, and change recoras. 
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The personnel department desires new ways of analyzing 
personnel resources, recording status changes, 
recognizing important milestones in employees' lives 
--all without maintaining a multiplicity of records. 
Applications are limited only to men's imaginations, 
a factual cost evaluation, and physical specifications 
and limitations of electronic processors. 
4.0 Conclusion 
4.1 Value of the Case Study. 
This paper had made no attempt to be 
exhaustive in the treatment of implications for 
management resulting from an installation of data 
processing equipment. However, it has attempted to 
cover the most important changes in areas of manage-
ment responsibility. This paper does not imply that 
all data processing installations are always success-
ful--many are not. Success or failure in large 
measure lies with the system committee the imagination 
with which they use the data processing equipment 
for the most profitable applications. 
The Cas• Stuiy is written, therefore, tc reveal 
to a company what s$8ps must be taken chronologically 
in order to determine whether or not an installation 
of the data processing equipment ia justified. It 
is a surprise to the ~iter to learn that management 
in Thailand, however, has based its decision of the 
system installation on a "hit or miss" method. In 
other words, it just leaves to its top executive 
the decision to approve or disapprove the proposal 
sent in by a representative of the International 
Business Machines Corporation upon the request of 
that company. 
The· Cas·e presented in this thesis is not a 
study of the adequacy of management aims. It does 
not attempt to decide what management aims should be 
or whether a given set of aims is in any sense optimal. 
It is primarily concerned with what management should 
do in determining its need for data processing and 
how the equipment can be used to the maximum advan-
tages if so acquired. Its primary purpose is to 
study where and when automatic equipment can be 
applied to make day-to-day work more efficient 
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and/or less costly. This case report is not, however, 
a definitive study of either electronic data processing 
equipment or any specific function thereof. In 
summary, the objectives of this cas• study are 
twofold. First, to carry out a data processing study 
and to investigate the b~nefits of automatic equipment 
and its effect on the operations of the company. 
Second, to describe the procedures which led to 
the acquisition of the electronic data processing 
equipment, the current and proposed uses of the 
equipment, and some of the management problems 
involved in its operations. 
4.2 Present and Future Implications. 
During an interview with Mr. E.F. Ormsby 
at I .B.M. Headquarters in New Ygrk, a qu.estion was 
asked what he considered to be the main reasons for 
removing data processing machines from some firms 
in Thailand where the system had failed. His 
answer is worthy of quoting in full:-
t'The basic reasons for the removal of data 
processing machines may be listed in their order 
of importance as follows:-
1. The application just wasn•t there to start 
with, hence sold incorrectly and generally 
.2!.!r §.2M. 
2. The related systems were not revieed to 
conform to the basic requirements of a 
data processing machine installation. 
For example, antiquated accounting methods 
were not revised when data processing 
machines were installed to give better or 
more complete accounting reports. 
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3. Mismanagement, poor organisation, etc. 
due primarily to ignorance on the part 
of executive management in selection 
of operating personnel and executive 
responsible. 
4. Lack of recognition of the need for 
special training for operators. 
5. Lack of recognition that tabulating 
machines and computer operator requires 
special training, skills, and tempera-
ments and therefore should fall in 
higher wage brackets than typists and 
calculating machine operators. 
The secret of a successful installation 
in Thailand lies heavily in the proper 
training of the personnel involved; 
too often this is neglected and the 
company suffers as a result. Very 
few companies seem to recognize that 
a degree of special skill is required 
and as a consequence for the most 
part I have found operating personnel 
to be somewhat underpaid. This is 
particularly so of supervisors and 
contributes greatly to the high 
turnover amongst operating personnel." 
* * * * * * 
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There are two forces at work which indicate 
data manipulations for decision and control will 
become more desirable in the future. First,of all, 
management techniques are being developed which 
enable supervisors to take more effective use of 
the information obta~ned from computer processing. 
As these methods are established and)proven the 
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potential profitability of an electronic installation 
will increase. Secondly, computer technology is 
rapidly developing and manufacturers are now producing 
machines specifically designed for efficient data 
processing at a much lower operating cost (lower 
rental rates). The recent advent of the IBM 1620 
Computer is evidence that this trend has started. 
As the efficiency of computers improves and their 
capacity expands they will be useful on more complex 
problems and their desirability will increase. Apart 
from these facts, there are still some other factors 
which help spur the desirability of data processing 
in Thailand, namely: High clerical costs, and advanced 
education. 
As already mentioned in Chapter I, manage-
ment all over the world as well as in Thailand has 
witnessed the clerical costs rise about four time 
as fast as direct produetion costs during the past 
decade. Management is, therefore, in search for an 
efficient and accurate way to perform routine work, 
and as a consequence it has come up with data pro-
cessing as a means to solve the problem. 
However, data processing itself presents 
a very serious problem to management in Thailand. 
It is true that data processing can and does relieve 
man of much of the burdensome details of numerical 
calculations and of related logical operations. 
But regardless of what one calls the work of data 
processing and a computer, the fact remains that 
more rather than less human thinking is required 
to solve a problem using a present day machine since 
every possible source which might arise during the 
course of the computation must be thought through 
in advance. There can be no doubt that it is now 
the responsibility of any progressive higher educa-
tional institution to bring to its students some 
understanding of the use and potential of aajor 
scientific developments. The field of data processing 
is one of these fields where creative engineering 
has opened new horizons in research, engineering, 
industry, and business. Now that the Chulalongkorn 
University has offered the courses in data processing 
and programming the machines, it should not be long 
before those graduates and the students from abroad 
who are well acquainted with data processing will 
assume a role in management, and it is expected, 
of course, that they will utilize these sophisticated 
techn$ques and devices .to their maximum efficiency. 
* * * * * 
One final question is what size of business 
(both in the United States and Thailand) justifies 
the installation of data processing system. According 
to R.G. Canning who made a survey of plants in the 
Los Angeles area for the purpose of determining the 
minimum size factory which could justify an electronic 
production control system, he stated in his findings 
that:-
"It appears th•t plants with fewer than 
500 employees p~obably could not justify 
the purchase of an electronic production 
control system; also certain types of 
plants with more than 1,000 employees 
could well consider the purchase of 
such a sy•tem. For plants with more 
than 500 and fewer than 1,000 employees 
the value is problematic and would 
need to be5determined by careful analysis." • 
Canning was undoubtedly t~ing into consideration the 
reports and analyses that would be made on a computer 
when he made these statements. Actually, it is 
impossible to say what size a company should be 
before any type of a compute~ application would be 
worthwhile. In all but the smallest companies, if 
a manual system were devised to issue all the repobts 
that would be possible under an electronic system 
it would probably be more expensive than the elec-
tronic one. But in many small and medium sized 
5
·R.G. Canning, "Production Control Throueh 
Electronic 12!!!: Processing: A .2.!§.! Study." 
Management Science Research Project, 
Research Report No. 30, u.s. Department 
of Commerce, Office of Technical Services, 
1954, p. 5. 
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companies elaborate analyses and summaries would 
not really be useful to management. Thus no system 
that created them would be justified. 
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The input and output costs of an electronic 
system is about the same as for punched card equipment • 
So are cards, form and accessory costs. However, this 
is only because, at the moment, about the same types 
of input and output devices are being used in both 
kinds of systems in Thailand. ~t special input and 
output eqaipment were to be used (such as line printers) 
the oost in these areas of computer installation will 
probably rise relative to a punched card system. 
Many small firms have used Punched Card ;~·or 
Electronic methods of data processing to reduce costs 
or raise profits. Firms no bigger than Kian Gwan 
Import-Export Company in Bangkok (with approximately 
400 employees) have shown savings by adopting Punched 
Card methods. Small firms that have successfully 
used punched card equipment have usually applied the 
system to many different types of data processing 
problems. In a small firm, unless the installation 
is used for a wide variety of functions, it will 
generally not replace enough manual effort to '•be 
economical. Moreover, the value of faster processing 
and/or more elaborate reporting would probably have 
to be explicitly considered before the application 
in this area could carry some of the cost burden. 
HQwever, it is also becoming possible for 
small companies to obtain the advantage of punched 
cards or electronic equipment without actually 
investing in rental or purchase. Centralized 
bureaus which own and operate such equipment and 
sell time on an hourly basis are becoming more 
common. One company of 25 employees takes advantage 
of electronic data processing by tying its clerical 
procedures in with such a bureau. The owner, 
" •••• reports that by tying in with the system he 
is able to get sales control, cost and inventory 
control, and billing and payroll reports that 
would otherwise be economically impossible on a 
6. daily basis." 
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As a matter of fact, this will be the case 
with business in Thailand also, since the Inteena-
tional Business Machines Corporation has a definite 
plan to open an IBM Data Processing Center in Bangkok 
sometimes in 1961. It remains for educated manage-
ment in Thailand to realize the full advantages 
• H.O. Brayer, "Small Companies Can Afford 
Electronic Data Processing", American Business, 
vol. XXVI, No. 6, January 1956, p. 19. 
which these systems can give to their businesses. 
Therefore, it would seem that no company is so small 
that it is automatically precluded from obtaining 
advantages from punched card or electronic methods 
of data processing. 
* * * * * 
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APPENDIX "A" 
Illustrations of Data Process!ng 
Equipment. 
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IBM 026 Key Punch 
138. 
IBM 056 Verifier 
139. 
IBM 084 Sorter 
140 . 
IBM 088 Collator 
141. 
IBM 519 Document Originating Machine(Reproducing Punch) 
IBM 407 Accounting Machine 
IBM 557 Interpreter 
144 ~ 
IBM 858 Cardatype Machine 
IBM 858 Oardatype Machine with Typewriter 
APPENDIX "B" 
Illustrations of Computer 
Components and E.D.P. Equipment. 
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. A Magnetic Drum (cut-away photograph shows rotating 
drum inside housing) 
146. 
Magnetic Disc Storage 
ENLARGED VIEW OF 
STORAGE PATTERN 
CONDUCTIVE GLASS PICKUP SCREEN 
IBM electrostatic storage on cathode-ray tubes. (International Business 
148 • 
• 
Illustration of Magnetic Cores Storage. 
, 
Illustration of' IBM 650 Electronic Data Processill'H2: S:vstem. 
150. 
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APPENDIX "C" 
Block Diagram of Data Processing System Operation 
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APPENDIX "D" 
Estimated Purchase Price and Rental of 
IBM-650 Electronic Computer. 
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AUTOMATIC COMPUTER MANUFACTURER ADDRESS AND TELEPHONE 
IBM-650 
Identification 
Key Name 
Computer and 
A Console (650, 
655) 
B Card Reader 
and Punch (533) 
c Card Reader 
and Punch (537) 
D L1ne Printer {407) 
Alphabetic E Device( ·-) 
F Magnetic Core Buffer {653) 
G Magnetic Tape Control {652) 
H Magnetic Tape Unit (727) 
I Magnetic Disc Unit {355) 
J Typewriter Unit {838) 
Indexing 
K Register Group 
(653) 
L Floating Point Device {653) 
INTERNATIONAL BUSINESS MACHINES CORP. 
Function 
Usage Features 
Performed Used Min. Max. Size Weight 
With No. No. (feet) (pounds) KVA 
Storage 
Arith and 5x3x6 1996 
Logic A 1 1 22 
' 
Power 5x3x6 2972 
Input and A 5x4x4 1295 Output -
Input and A 1 3 5x3x4 1100* Output -
Input and A 6x3x4 2625 3 Output 
~ B,C, Input and 0 1 - - 1 Output D 
Storage A 0 1 5x3x6 2872 16 
Storage F 0 1 5x3x6 2235 9 
Storage G 0 6 3x3x6 950 2 
,. 
Storage F 0 4 5x3x6 2090 3 
Input and I 0 10* 2x3x2 240 .:.. Output 
Arithand 
Logic F 0 1 -- - -
Arith. F 0 1 -- - -
II 
590 Madison Avenue 
New York 22, N.Y. 
PL. 3- 1900 
1956 Approximate 
Purchase Monthly 
Price Rental 
$169,600 $3,200 
$ 36,300 $ 550 
$ 46,200 $ 700 
$ 59,850 $ 920 
$ 18,150 $ 275 
$ 85,500 $1,500 
$ 64,200 $1,125 
$ 29,800 $ 550 
$ 76,500 $1,050 
$ 10,000 $ 175 
$ 22,800 $ 400 
$ 25,600 $ 450 
.APPEND IX "E" 
Some Specific Applications of Automatic Computing Machines: 
A. Payroll Computation 
B. Cost Allocation 
c. Accounts Receivable Control 
D. Sales Analysis 
E. Market Research 
F. General Accounting 
G. Financial Statements 
H. Production Control 
I. Production Scheduling 
J. Material Scheduling 
K. Machine Loading 
L. Labor Projections 
M. Assembly Balancing 
N. Optimum Production Schedule 
0. Inventory Control 
P. New Product Design 
Q. Improved Complex Decision Making. 
* * * * * 
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